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ercury-arc lamp projects sharp tooth shadow at 270X—see page 145 
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¢ Tolerance control for centerless grinding, page 98 REPORT, page 2 
e Welding breakthrough eases tantalum problems, page 109 
e Computer synthesis can cut tooling lead time, page 116 








Award-winning Model O90 Centri-Matic 
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NEW HEALD DEVELOPMENT awarded 
Certificate of Excellence in 
1958 MINIATURIZATION AWARD 


for unique, systems-engineered design 
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It PAYS to come to Heald 


[HEALD] THE HEALD MACHINE COMPANY 


3 Machine Co 





Worcester 6, Massachusetts 
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SIGNIFICANT CURRENT DEVELOPMENTS IN 
TOOLING AND PRODUCTION PROCESSES 
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Contouring Application 
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CAUTION 


These pages are not a synopis 
of this issue of American Machin 
ist. Major articles are described 
briefly in the Contents page. Be 
cause the Trends pages are clas 
sified by subject, they are not 
described anywhere else. Most 
of the developments in this de- 
partment are so new that further 
information is not yet available 
when it is, you will find a page 
reference to the article. 








ysl -tal -t-1a 
Y, F-Todaliali-ne 


show? 

traight 

le di umeter 

1 diametral 

ia 20 degree pres 
sure angle. Lamp, developed by 
Jones & Lamson Machine Co, is 


described on page 145 


and 30% These explo 
sives produce pressures of 490,000 to 


1,200,000 psi 


HEAT TREATING 


Muffle-less Atmosphere Furnace 
Specially designed for high-produc 
tion bright annealing, brazing and 
atmosphere quenching, this furnace 
uses a special high-purity alumina 
brick in place of costly, oft-replaced 
metal muffles. It is believed to be the 
belt-conveyor, hump-type, 
hydrogen-atmosphere furnace ever 
manufactured without metal muffles 
The furnace is designed for commer- 
cial purposes 

Hi-Temp Inc, Northlake, IJ], uses 
this 71-ft long, General Electric-built, 
harden 
teel dies, to bright anneal 18-8 stain 
less-stee]l kitchen sinks after the in 
tial draw, and to braze aircraft and 


largest 


electric furnace to bright 


} 


missile parts made of 416, 420 and 
440 stainless while holding tolerances 
f 0.0005 in. Many electronic compo 
nents, made of a combination of 18-8 
and carbon steel, can be bright-cop- 
per brazed without flux 
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The alumina brick maintains a 
dew-point of -60 F and produces 
bright, oxide-free results. The fur 


. , + 
nace is rate 


INSPECTION 


Gage Checks Casting Thickness 
Wall thickness of cast cylinde: 


metais unael 
test. That ji Moto! 
Process Development Staff de 


tne General 


ientis nousea 

ai x 163 
up in 
A typical thi 


would be 0.075 t 


ina po t- 
x 17 in.) 
any shop or 
kness 
cking 
cast iron within 2 
ading. The accuracy can 
dths, if 
device 


in thousan required 
To use the 
is vibrated against the cylinder’s in 
wall at up to 4,000,000 cycles 
per sec. until at some frequency the 
surface vibrates in harmony with the 
crystal. At this point, the oscilloscope 
shows a single vertical step, instead 
“pips.” A warning 
rigged to show if wall 
thickness is substandard, or other de 


a crystal probe 


ternal 


of two or more 


light may be 


vices can be applied to mi 
regate parts automatically 
Eddy-Current Analysis 


Introduced in a primitive way during 
World War II, 
destructive testing 


eddy-current 
developed 
rapidly in recent years. According to 
Dr Glenn O McClurg, Div of Re- 
search, Magnaflux Corp, Chicago, the 
technique shows 

Eddy the 
metal part by a varying field induced 
by an alternating current of suitable 
frequency in a coil adjacent to the 
part. These eddy currents vary with 
the characteristics of the metals; 
exciting coil (or 
coil used as a 

affect 


non 


has 


great promise 


currents are created in 


they react on the 
upon a 
ing 
pedance 
Variations in the 


sec ondary 


sen device) and its im- 


eddy currents 
may be caused by: electrical conduc- 
tivity, magnetic permeability, diele« 
tric susceptibility, size and shape of 
test object, frequency of field varia- 
tions, and degree of coupling between 
exciting coil, part, and pick-up coil 
1959 
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THE OUTLOOK 


Output is slowly riding to an even higher level. Though some setback 
may occur as result of a steel! strike, indications are that metalworking 


production will break all 


records in fourth quarter. Consumer goods 


are up considerably and capital goods are doing better. See p89 





WELDING 
Pipe Welding Simplified 
A new aut at elding 1 


The torch 
f 0.035-in 
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ver necessary 


deve yped by 
the company 

tion units based on 

the design ill be available in the 
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will 


with 


weld 


pipe from 2 to 8 dia the 


t weighing 50 


ASSEMBLY 


Soldering Aluminum to Uranium 
Zinc, lead, tin and their alloys were 
tudied by Battelle 
Memorial Institute, on behalf of the 
USAEC, to determine the best mate 


inum 


scientists at 


containe! 


Because no 


rial for joining alum 
to uranium fuel elements 
removing 

to be 
coppel 
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applied as foil 


provision was made for 


urface oxides from the meta 
joined, the 
plated. Solder was 


plating, or as a dip coat between the 


urfaces were 
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aluminum and uranium plz 
heating 
Technologist 
of the solders produced good bonds 
70% wel 


report that while all 
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weight % 
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resistance 


FINISHING 


Peening With Glass 
Tiny 1 
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electrostatically 
offer 
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pending on siz 
Part 
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ashed 
solution, then 


are Wa 


in hot chromic acid 
baked at 400 F for 5 min. The Ran 
burg electrostatic paint system oper 
ates at 90,000 v, with the disks rotat 
ing at 4500 rpm and reciprocating at 
10 strokes per 
primer are applied, followed by bak 
ing at 325 F for 30 min, sanding, and 
Next 
baked enamel, and two top coats of 
baked enamel 

During the entire cle 


hing cycle, 


min. Two coats of 


inspection follow two coats of 


ining and fin 
only inspection, filling, 
sanding after priming 
manually. All 


touchup, and 
ire performed othe: 


operations are automatic and are 


cheduled on a master electrical con 


trol panel board built by Singer 


Automated Hot-Galvanizing 


Pre-threaded, 


conduit 1 


hot-galvanized_ elec- 
the special product 

of a unique galvanizing 
that has just gone into operation at 
the new plant of Pittsburgh Stand 
ard Conduit Co in Verona, Pa. Con- 
trolled by nearby 
booth, the doe 
the work that six the 
same job in the company’s old plant 
Pre-threading the pipe is a depart 
from galvanizing 


ty 
Pita 


machine 


one man in a 
machine 


did on 


automatic 


men 


ure conventional! 
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MATERIALS & COMPONENTS 
Rectified A-C for Autos 
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MANUFACTURING CONTROL 


TQC and Productivity 
Total Quality Control! 
improving productivity 


a study to determine what 
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KNEE TYPE AND BED TYPE MILLING MACHINES © DIE SINKING MACHINES 


CINCI**NATI 


Cincinnati Cutter and Tool Grinders 


quickly and accurately 








grind just about 


every cutter in the shop 


a 


ea 


Rear left-hand working position . .. a Cincinnati oper 
ating convenience for grinding many types of cutters. 

Today's complex machining operations demand a vari- 
ety of cutters, and quite often, specific servant machines 
to grind them. Recognizing this need, Cincinnati offers 
five versatile Cutter and Tool Grinders which quickly 
Below: An extremely wide variety of cutting tools are and accurately grind just about every cutter in the shop. 
ground quickly and accurately on CINCINNATI Cutter and Shops using a preponderance of medium to large 


Tool Grinders. 
~ 


cutters do their best work with CINCINNATI No. 2's serv- 
ing the metal cutting machines. Other shops using a 
variety of small cutters benefit by having both the No. | 
and No.2 sizes. And for grinding die sinking cutters 
and unique shapes, a CINCINNATI Monoset is the star 
performer. Contour ground form cutters, the type which 
produce work far superior to that of form relieved cut- 
ters, are ground on the CINCINNATI Contour Cutter 
Grinder. And small accurate die parts and screw ma- 
chine cutters are ground to advantage on a CINCINNATI 
Projecto-Form Grinder. 

Typical job applications and data are shown on the 
next two pages. Our Cutter Grinding Specialists will gladly 
give you more information. Milling Machine Division, The 
Cincinnati Milling Machine Co., Cincinnati 9, Ohio. 


CINCINNATI 





CUTTER AND TOOL GRINDERS © ELECTRICAL DISCHARGE MACHINES MILLING MACHINE DIVISION 





FOR TOP METAL CUTTING 


Se 
| 


fe, 
CINCINNATI GIVES YOU A CHOICE OF — \ 


C ) 


4 


. a 





\ 
\ j 
“— 
——— 


To get the most out of your machine tools, you should operate them all day, 
every day at a consistently high rate. And essential to this high efficiency is a 
strong secondary line of production, such as CINCINNATI Cutter and Tool 
Grinders. Here you have a choice of five machines designed to grind just about 
every cutter in your shop . . . including all types of milling and die sinking 
cutters, reamers, hobs and taps. CincINNATIS do the job quickly and accurately, 
restore cutters to their most effective cutting trim. 

For complete information concerning expendable tools, talk to our Cutter 


Grinder Specialists. Or write for the catalogs mentioned under the illustrations. 


machine to the larger 
2, perfect for shops using only small- to 
medium-sized cutters such as the small face 
a definite cutting clearance chosen mill being ground above. Timesaving fea 

material. Contour ground cutters tures include anti-friction table slide; ec 
yreatly superior finish at a higher 
slog No. M-1918-1 


CONTOUR offers big savings for shops having a No. 1—Companion 
volume of form milling operations. If grinds form No. 2 


(illustrated) on the periphery of 


centric wheelhead swivel mounting; reversible 
motor built into wheelhead; three-way con 
trols. Capacity: 8 swing over table, 15 
between centers. Catalog No. M-1852-3 


BUILDERS OF FINE MACHINE TOOLS: KNEE TYPE AND BED TYPE MILLING MACHINES © DIE SINKING MACHINES 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 
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EFFICIENCY... 


CUTTER AND 
TOOL GRINDERS 


MONOSET shorpens, repairs and makes 
small cutters, including countersinks, those 
required for die sinking (illustrated), and 
other unusual shapes. Because of its uni 
versal construction, most jobs can be com 
pleted in one chucking. Built-in spiral lead 
mechanism generates infinitely variable 
helices, right- or left-hand, 1 Hig min 
ead. Catalog No. M-1591-4 


PROJECTO-FORM — For grinding small, 
accurate profile shapes on flat form cutters, 
lamination die po'ts and similar components. 
This machine combines grinding with an op- 
tical comparator unit. Work profile is enlarged 
20 (or 40) times size on ground glass viewing 
screen directly in front of operator, as shown 
in the illustration above. Master drawings are 
made on Layout Scribing Machine. Catalog 


No. 2 with Face Mill Attachment here grinds a heavy 18” diameter No. M-1612-5 


face mill. The No. 2 is designed to handle the majority of cutters used 
in metalworking shops . milling cutters, reamers, hobs, taps, planer 
tools. Other attachments include Radius Grinding; Indexing for Work- 
head; Dust Exhaust; Spring Chucks and Collets. Capacity: 10° swing 
over table, 27 between centers. Catalog No. M-1914-4 


» CUTTER AND TOOL GRINDERS + ELECTRICAL DISCHARGE MACHINES CINCINNA ' 


MILLING MACHINE DIVISION 
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FELLOWS GEAR SHAPERS 
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Externals 








tGS Gear Shaper with full-automatic operation. 7A-Type Gear Shaper with fast-action diaphragm chuck. 


Not only internal gears, but splines, clutches and an almost unlimited 
variety of other internal shapes can be produced on versatile 
Fellows Gear Shapers just as simply, rapidly and economically as 
external shapes. In many cases, the same Gear Shaper cutter can be used 
to cut both internal gears and their mating pinions. 
Set-ups and change-overs are simple and fast on any Gear Shaper 
from the 3-Inch Fine-Pitch to the 120-Inch. Rigid construction makes it possible 
to hold close tolerances at high production rates. On some models, full or 
semi-automatic operation is available whenever the size and shape of 
the work and the production requirements make it practical. 
Your Fellows Representative can give you full information about the 
production benefits of Fellows gear shapers, shaving machines, 
grinding machines, inspection instruments, or cutting tools. Just contact 
the nearest Fellows office. 

THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont 

Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. 

150 West Pleasant Ave., Maywood, N. J. 


5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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LANROLL attachment 


exclusive 
eatures 


The LANROLL Attachments offer certain 
features of design that ensure greater accuracy, 
flexibility and economy not generally found in 
Thread Rolling Tools. The LANROLL 
Attachment (capable of producing straight or 
taper threads) is primarily for application to bar 
automatics, but may be applied very successfully 
to the cross slide of a lathe with power feed. 


Five sizes of the Attachment thread all diameters 


“ffs 


F . ” 4 . _ 
Bulletin G-96. caine tana 
% a> 
im <r i 
coe AL 


— 


from £5 to 184” (1/16” to 114” pipe). For 


additional detailed information, please request 


Tags —Cotapsible Centertess Thread 
& Sold Adjustable Quine Hatem 


LANDIS Machine COMPANY ~.. = 


WAYNESBORO - PENNSYLVANIA CS ‘ 


ae, \ 
THE WORLO'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 


Thread Rolling Tools Thread Rofling Machines 


CIRCLE 176 READER SERVICE CARD American Machinist + June 1, 1959 





1. Disengaging the attachment 
from the shank for servicing and 
iooling changes without disturbiag 
the original set-up is made possible 
by the simplicity of design. The 
shank maintains attachment 
set-up position and remains 
clamped on the tool slide. Removal 
of the attachment from the shank 
simply requires that a single 
retaining screw be released and the 
shank pin withdrawn. (Figures 

1 & 2). 


2. Tipping avoids indexing 
interference on bar automatics 
having a limited tool slide move- 
ment. When necessary, the basic 
design permits the attachment to 
radially pivot away from the 
rolling area on completion of the 
thread (Figure 2). This also 
permits: an attachment of heavier 
construction, minimizing 
deflections and assuring exact 
sizing; larger roll diameters for 
greater rolling efficiency ; and more 


rugged spindles. 








3. A Gage quickly determines 
the precise position where the 
vertical centerlines of both the rolls 
and workpiece coincide. After the 
attachment has been positioned 
horizontally in relation to the 
prepared workblank, the setting 
gage is slipped over the shank pin. 
The high point of the machine’s 
feed cam is established, and the 

tool slide is advanced until the gage 
abutts with the O.D. of the 
workblank (Figure 3). 
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...@ fine feed to final size that guarantees precision 
to “tenths” tolerances on a production basis 








LANDIS 


— 


LANDIS 


The mark for close tolerance production grinding 


NEW LANDIS MICROFEED 

Here is a new cylindrical grinding feed that over- 
comes all the limitations of conventional feed sys- 
tems for this class of work. 


New Landis R Plunge Grinder with MICROFEED auto- 
matically grinding 3 diameters and face of transmission 
shafts with dependable accuracy. 


Cost saving production advantages of 
Landis MICROFEED 


« automatically compensates for wheel wear and 
machine temperature variations 


e eliminates manual! re-adjustments of wheel feed 
due to wheel and machine variables 

« eliminates costly rejects and reworking 

e easy to set feed reduces set-up time 


precision grinders 


LANDIS TOOL COMPANY / WAYNESBORO, PENNSYLVANIA 





Symbols 
of Service 


to all metal-working 
industries 


The Morse “house emblem’’ and the NIDA seal are 
double warranty of the best you can get in quality and 
service. 

For Morse-Franchised Distributors are like the tools 
they sell . . . tested and proven on their jobs . . . men of 
experience and responsibility who know how to get you 
top value for every dollar you spend on cutting tools. 

So call him in today ... your Morse-Franchised Dis- 
tributor. You'll find him more and more of a business 
asset, the longer you do business with him. 


MORSE TWIST DRILL & MACHINE COMPANY 
NEW BEDFORD, MASSACHUSETTS 


e N NEV v RK ial A 
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Morse 


CUTTING TOOLS 


SERVING 
INDUSTRY 
tele} Te) tier 1a & 4 











Here's how the new No. 4 permitted an improved machining 


method on the “bottom checks”... B-I-F’s older machines had 
hand-operated collet chucks and bar feeds which required a curret 


station for a stock stop. In addition to the stock stop, six additional 
rret faces were required for the tooling, but only five stations 


tu 
This meant that a quick change holder had to be placed 


were open 
on one turret face. For each part produced, a manual exchange of 
tooling had to be made in this one turret station. This was not only 
i fatiguing operation, but occasionally confused the operator as to 
which tool was in place, resulting in an occasionally scrapped part 

lioweve A longitudinal feeding accuracy ot the No. 4's hydraulic 
bar feed eliminated the need for a hex turret stock stop and thus 
opened up one more face on the turret—eliminated the hand 


exchange ot rooling 
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At B-I-F INDUSTRIES, INC. 





Providence, Rhode Island 


Modernization with Warner & Swasey 
No. 4 Turret Lathe saves 
FOUR minutes per piece 


on this “‘Bottom Check’’ 


In this case, the new machine permitted an improved 
tooling method which combined to reduce first operation 
machining time from 10 to 6 minutes! 


At B-I-F INDUSTRIES a wide variety of jobs are machined in lot sizes 
varying from 50 to 200 pieces—some special runs require only 3 or 4 pieces 
Materials machined cover an equally broad range—from free-machining brass 
to various grades of stainless, Monel and Hastelloy. 

B-I-F made a 31-week study of the new No. 4 versus their older No. 4's. The 
result showed substantial production increases on all types of machining jobs. 
Machine features helping to effect these production time and cost 

savings include: 

@ Handling ease of the machine —each model Warner & Swasey is indi- 
vidually designed for a specific range of work. 

@ Ease and simplicity of speed preselection and engagement—new all-clutch 
headstock design encourages use of the correct speed for every cut. 

@ Ability of the No. 4 to hold tolerances from .0005 to .001-inch total — 
helped eliminate subsequent finishing operations. 

@ Vibration-free running of constant mesh gear train headstock — sub- 
stantially improved cutter life, permitted 32 to 63 micro-inch surface 


finishes to be easily held. WARNER 
& 


Check today with your Warner & Swasey Field Representative and see how SWASEY 
these versatile No. 4 Ram Type Turret Lathes can fit into your production | 
picture — increasing production, boosting profits. 


Chetchind 


PRECISION 
MACHINERY 
SiINCF '88B 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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If you grind 
special shapes... like these 


Check the special advantages 


of Norton grinders... 


With a Norton No. 3 CAM-O-MATIC’ Grinder, you grind all cams 
4 the eccent ' tive-type sshoft tomatically, in one 
y Automat wheel t ; i a patented device for grinding cam 


the features that improve 
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me 


’) 16 A pain 


A Norton 6 x8 Semiautomatic Piston Grinder odds extra speed 
and economy to your grinding of elliptical pistons. Mechanism orrange- 
ments enable you to grind complex ovality into the skirt of a piston, as 
shown, or to produce standard ovality or different amounts of relief over 


a wide range. 


June 1, 1959 
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If you’re producing, or planning to produce, com- 
ponents in shapes you consider difficult to grind, 
here’s something else worth considering. 

Norton CAM-O-MATIC grinders, pistor 
and CAM-O-UNIT mechanisms 
handle a wide range of cam and sha; 
including endless variations of sqi 
and many-sided forms ... and to provide the exact 
forms and tolerances you need with fast, trouble-free 
performance that will lower your operating costs. 

Shapes you can produce on this special grinding 
equipment include not only ares but curves and 
tangent flats in combination. Your Norton Man, a 
trained grinding engineer, will be glad to give you 
expert help in selecting and operating grinding equip- 
ment that will bring you top-quality, low-cost results 
on the toughest jobs. NORTON Company, Machine 
Division, Worcester 6, Mass. District Offices: 
Worcester, Hartford, Cleveland, Chicago, Detroit. 
In Canada: J. H. Ryder Machinery Co., Limited, 


Toronto 5. 





NORTON 


Norton CAM-O-UNIT" Mechanisms, made in varying work ca- 


pacities, are particulorly valuable for extending the proved odvantages GR | N DE - S and LAPPE R S 


of Norton CTU :ylindrical grinders to the grinding of cams, elliptical pistons . 
ond many other forms. The CAM-O-UNIT mechanism shown is attached to Making better products 


o 6” CTU to grind the three faces of a carbide tool bit. -..- to make your products better 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines + Retractories + Electre-Chemicals — BENR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure Sensitive Tapes 
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Where only 


the strongest 
steels 
will do- 


specify 


BEST LOW-ALLOY EX TRA-STRENGTH STEEL YOU CAN BUY 
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115,000 psi 


Compare the typical 
yield strength of 
V-A-XTRA 110 with 
low-alloy, high-tensile 
and mild carbon steels. 


Now available. N-A-XTRA HIGH-STRENGTH 


is a low-alloy heat-treated steel, fully quen hed 
and tempered. The minimum yield strength range 


of N-A-XTRA steel is from 80,000 to 110,000 psi. 


The great strength of N-A-XTRA (nearly three 
times that of mild carbon steels) gives designers 
the opportunity to eliminate costly dead weight 


from your produc ts. 


N-A-XTRA is tough at normal and subnormal 
temperatures. It can be readily cold formed into 
difficult shapes. And it welds beautifully by any 
process—with no underbead cracking. For a job 
where only the strongest of steels will do... 


specify N-A-XTRA HIGH-STRENGTH steel, 


Write today for your copy of new illustrated 


technical brochure. Address Great Lakes Steel 


Corporation, Detroit 29, Michigan, Dept. X.6, 


GREAT LAKES STEEL 
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Here's a tough old squeezer 
that won't wear out 


The donut-shaped steel disc in the main illustration is the mold 
plate used in a large hydraulic press. Under 2,000 tons of pressure, it 
squeezes an abrasive mixture in a mold to make grinding wheels. It’s 
a tough job, and Waltham Grinding Wheel Company had to replace 
these discs every few months because they wore down and became 
unbalanced. Replacements were expensive and they wasted pro- 
duction time. 

Finally, Waltham tried a plate made of USS ‘“‘T-1” Steel. It has 
been used for more than a year now, and Waltham engineers say 
it will last indefinitely. 

**T-1”’ constructional alloy steel has a minimum yield strength of 
100,000 psi. It is exceptionally tough and resistant to abrasion—can 
be furnished heat treated to a minimum hardness of 321 Brinell. 
Compared to carbon steel, it has four times more resistance to 
atmospheric corrosion. In spite of its strength and toughness, *“T-1”’ 
Steel can be formed, machined and welded. And because of its strength, 
it can be used in lighter gages, reducing weight as much as 2s, de- 
pending on the application. 

If you would like to have complete information about ‘“T-1” 
Steel, write for our book “‘USS ‘T-1’ Steel,’’ United States Steel, 
525 William Penn Place, Pittsburgh 30, Pa. 

USS and “T-1" 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Stee!—San Francisco 

Tennessee Coa! & iron—Fairfield, Aiabama 

United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Steel 





Write for Bulletin 15 


@ You can chop your time costs with auto 
matic set-ups on this new Avey machine, 
and still take advantage of the low cost and 
flexibility of a standard unit 

Adjustable rapid power traverse, feed, 
and rapid return of the spindle are the fea 
tures which permit automatic transfer or 
rotary index fixturin 

At the same time, you get adjustable 
feeds, speeds, table travel, head travel, and 
Avey's advanced spindle construction 

The machine is available with No. 2, 3, 
and 4 Morse Taper; | to 3 HP motors; sin 
gle or multiple spindles. Your request for 
additional information will be promptly an 
swered. Avey Division, The Motch & Merrvy- 
weather Machinery Co., P. O. Box 1264, 


Cincinnati 1, Ohio 
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automatic cycle hk drilling 


sige & 
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Gardner gun type fixturing lowers costs 


in grinding large area and odd shaped parts 
surface grinds (Two| sides parallel 


in | ONE | operation 


Gardner 2H30 Precision Double Spindle Grinder 
with gun type fixturing. 


Advantages of Gardner 
reciprocating gun type fixturing 


e heavy stock removal 
e work holding paddles easily interchangeable 


e profitable for short runs 


clutch races, bearing cones, valve plates, ; 
separator plates, deposit box doors, °* tolerances for flatness, parallelism and 


pump rings uniformity to ‘‘tenths’’ 








GARDNER 


Carrying the [¥¥hyMia|iname plate with all that this 


means in engineering design and quality of manufacture, 


this BENCH SIZE 


BROACHING MACHINE 


fills a particular need in the field of broaching 


PRICED AT $970, this small, compact LAPOINTE Broaching Machine is built for precision 


broaching — like all other Lapointe Broaching Machines. It is eminently suited to the broaching of 
SMALL MISSILE PARTS 


because of its ability to perform to the extremely close tolerances required in that field. 


Such parts as missile valves, lock cylinder barrels, various slots, and other internal appli- 
cations are broached easily on this machine. In certain instances, external and surface broaching 


can be satisfactorily performed. It is excellent for finish broaching, where stock removal require- 


ments are not heavy. 


Portable, and usable wherever it can be plugged into a 110v outlet, this small Pull Down 


Broaching Machine is designed with direct-line pull on the broach, thus eliminating the strain 


encountered when broaching with machines of the older type. 


Write for Bulletin EB 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS + U.S.A. In England: Wotford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


Lapointe-built Broaching Machines are available in hydraulic and electro-mechanical drives. 


60° STROKE HORIZONTAL, ELECTRIC CH CONTINUOUS BROACHING, ELECTRIC SRHE SINGLE RAM HORIZONTAL, ELECTRIC 
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SPECIFICATIONS 


Lapointe EB Broaching Machine, 
1'..ton, 12-inch stroke. Broaching 
Sf is, 5and 10 f.p.m 

Size of platen, 17” x 18! 

Hole in platen, £ 

Hole in drawhead, 1 

Floor area occupied, 20” x 31 
Height of i laten from floor, 34 


Motor required h.p 


Net weight, 500 pounds 





known to be the best in 


=Joloy-Vernlinic 


PULL-UP ELECTRIC 
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New Cross 
‘Transfer-matic Processes 
3 Different Size 

Cylinder Heads 























This new Cross Sectionized Transfer-matic processes both ends 
of two, three and four cylinder diesel engine cylinder heads. 
Depending on head size being processed and optional methods 
used for drilling oil gallery holes (single pass drilling or step 
drilling) output ranges from 38 to 44 heads per hour at 100% 
efficiency. Operations performed include face milling, drilling, 
step or deep hole drilling, chamfering and tapping. At Station 
13, oil gallery holes are air tested for casting density. 

Processing of the three different size cylinder heads is accom- 
plished by several quick revisions in machine setup; re-positioning 
fixtures to allow for different part lengths, re-locating positioning 
units and feed dogs on machine units and several tool changes. 

Part transfer is accomplished by a lift and carry mechanism 
that prevents scratching and scuffing of machined surfaces. Fixed 
transfer points incorporated in the transfer carrier are common for 
the two and four cylinder heads while a second set is incorporated 
for the three cylinder head. 

In processing the three heads, water outlet pads, oil gallery 
and fuel oil hole bosses on both ends are face milled at Station 
4; the oil gallery holes are step drilled (or deep hole drilled) at 
Stations 6, 7, 9 and 10 and chamfered at Station 12. The fuel oil 
hole on the three and four cylinder heads only is step drilled at 
Stations 6 and 7 and chamfered at Station 10. Four screw holes 
are drilled and chamfered at Stations 6, 7 and 10. Following air 
test of oil gallery holes at Station 13, all holes are tapped at 
Stations 15 and 16. 

For optimum flexibility in processing part design changes or 
entirely new parts, all machine units, feed units, wing bases and 
transfer mechanisms are completely standardized in design, 
dimensions and tolerances. In addition, all standard and special 
parts are completely interchangeable for easy maintenance. 

Other features include construction to JIC standards, hardened 
and ground ways and automatic lubrication. 

For additional information on this new Transfer-matic, write, 
wire or phone, 





: / ; Established 1898 


Fitsl in Aulomalion 


PARK GROVE STATION « DETROIT 5. MICHIGAN 








Start saving money right now 
on threading jobs like these with... 


CRI-DAN SINGLE-POINT THREADING LATHES 


cut costs with simple single-point carbide tools. They're easily 
resharpened or replaced. They eliminate expensive upkeep of thread 
milling cutters or thread grinding wheels 

assure extremely accurate lead and thread form and exceptional 
finish with low-cost carbide tools on materials that don’t allow 
economical threading by other methods 

handle any material from titanium or toughest alloy steels to brass 
and other non-ferrous metals with a wide selection of spindle speeds 
and feeds to meet all job requirements 

set up fast to produce single- or multiple-start, coarse or fine, 
left- or right-hand threads, parallel or tapered with metric or inch 
pitches— thread up to shoulders on all types of internal and external 
operations 

cut costs from start to finish with CRI-DAN’s speed, versatility 
and economy 


Why put off the savings the CRI-DAN method can bring you right Two models are available. The smaller Model 
. B (shown) offers extreme flexibility with 
us for literature or cost estimates on your particular work. spindle speeds of from 154 to 2808 r.p.m.; 3 
capacity between centers and 15 swing over 
bed. Rugged saddle supports fast-acting 
threading slide, easily positioned along bed. 
Complete change-over from job to job can be 


made in 15 minutes. 


Ask your Gisholt Representative for complete details. Or write 


Investigate Gisholt's Extended 


: Payment and Leasing Plans 
Madison 10, Wisconsin — beeen os eaiaiaidtiiiliateaiaae 


MACHINE COMPANY 


Turret Lathes + Automatic Lathes + Balancers + Superfinishers + Threading Lathes + Factory-Rebuilt Machines with New-Machine Guarantee 
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PUNCH LIFE INCREASED 
FROM 2,000 to 25,000 
HOLES IN STEEL PLATE 


These punches (11 16") were used to 
punch 25000 holes in ',", 1020 cold rolled 
steel plate. Without MOLYKOTE Lubricants 
@ moximum life of only 2000 holes could 
be obtained. 


A West Coast manufacturer was ex- 
periencing low punch life with the best 
conventional lubricants. Their multiple 
punching operation consisted of cold 
shearing 50 holes simultaneously in a 
single steel plate. A maximum life of 
2,000 holes per punch was obtained with 
ordinary lubricants 

Then, MOLYKOTE Type G was ap- 
plied to the punch occasionally. The 
result: punch life was increased from 
2,000 to 25,000 holes which afforded 
substantial savings 

When writing, refer to Item 508 


WEGWS 


MOLYKOTE CANNOT BE SQUEEZED OUT RE- 
GARDLESS OF PRESSURES; EXCELS AS COLD- 
FORMING LUBRICANT IN METALWORKING 


Distortion, Stick-Slip and Fretting Eliminated @ Mounting Loads 
Reduced @ Chatter and Noise Avoided @ Allows Easier Disassembly 


In metal forming the most difficult 
problem to overcome is scuffing from 
metal pickup on the dies. Direct contact 
of bare surfaces of a piece undergoing 
formation with the die often results in 
galling, scuffing, etc. If the surfaces can 
be separated by a lubricant of sufficient 
film strength, metal pickup does not 
occur, 


Before new dies are used, burnish 
them with MOLYKOTE Type Z. If the 
lubricant you are now using does not 
have sufficient film strength and galling 
does occur, use MOLYKOTE on your 
dies. 


The automobile industry which forms 
and fabricates vast tonnages of various 
metals, uses MOLYKOTE Type Z 
extensively. 

' Applying MOLYKOTE Lubricant to feed 
, stock ot the Bassick Company, Bridgeport, 
When writing, refer to ltem 505 Conn., in a forming operation. 














“A LITTLE BOTTLE 
FOR A BIG JOB” 


@ For Extending 
Die Life. 

@ For Preventing 
Metal Pickup. 


Try it... Order a 
10 ounce container 
of MOLYKOTE 
Type Z TODAY! 
When writing, 
refer to ltem 507 























DAMAGE DUE TO IMPROPER MACHINERY “WEAR-IN” 
CAN BE ELIMINATED WITH NEW COMPOUND 


Wear-in damage is often serious pressures far beyond the yield point 
enough to require costly reconditioning of any metal. 
of new equipment and if the damage is . Specifically designed for ‘‘wear-in”’ 
not repaired, it will interfere with and use. MoS. particles make intimate 
reduce the useful service life of expen- contact with bearing surfaces. Will 
sive machinery. During this critical wear- not scrape off. 
in period, damage due to galling, scor- . Need not be burnished into surface. 
ing, tearing, scratching, excessive abras- Brush or wipe on a thin coating. 
ion and seizing is an inherent hazard . Inexpensive . . . a little goes a long 
MOLYKOTE WEAR-IN COMPOUND way. 
is the most effective lubricant yet de- When writing, refer to Item 506 
veloped to combat this damage. 

In seven different ways, MOLYKOTE ; ee ii The / ~ 
WEAR-IN COMPOUND soves you time ae alg agg 3 Varvard —_ 
and money: ahs : ; Stamford, Conn 
1. Shortens “‘wear-in’’ period without Phone: Fireside 8-37 

use of abrasives. 
2. Reduces galling, seizing and exces- Ty 

sive wear during the critical ‘wear- || Stamford, Connecticut 

in” period in new or rebuilt machin- Please send me details on 

ery and after the installation of re- |' item 505 [7] Item 50 

placement parts. Item 506 [] Item 50 

Offers the best safeguard against || name 

costly reconditioning work and ship- |, compan 

; 90 . on pany 

ping delays due to the “‘breaking-in Address 

of new machinery. ! City 

Eliminates ‘‘stick-slip’’ behavior and |; state 

resists galling and seizing at bearing 


7A 
a4 





THE ALPHA-MOLYKOTE CORPORATION 
BREAKING LUBRICATION BARRIERS 
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7 of 2OO Reasons 
Why Inspections 


are Facer at Forde! 


PLA-CHEK GAGES 
Guard Ford Precision 
while Cutting Inspections 
from Minutes to Seconds 


PRECISION RISERS Precision is a law at Ford Motor Company. 
; And speed is essential to the maintaining of 

high volume production. That's why you'll 

find more than 200 PLA-CHEK Gages at work 

in various Ford plants speeding inspections 

while guarding Ford precision and quality. 


tw 


PLA-CHEK GAGES, available in a full range 
of sizes to meet every surtace plate inspection 
ind layout requirement, can be set 5 to 20 
times faster than other methods of comparable 
accuracy They are guaranteed accurate to 
OO0O0S” throughout the entire range of the 
6", 12” and 18” sizes and in the 24°, 46" and 


4 OO00O2” 


iS” sizes to .OOOL” in any 24" length or 


over their entire range 





In August, 1946 Ford Motor Company pur- 
chased its first PLA-CHEK Gage. Today there 
are 200 at work in Ford inspection rooms and 
. at Ford machines. Such confidence on the part 
of Ford Engineers must be deserved. Let us tell 
you how you, too, can speed inspections, main- 


MICROMETER THIMBLE 


tain extreme ACK racy and save money with 


PLA-CHEK Gages. Write for complete, de- 


GAGE COMPANY 


P.O. BOX 3806 * DETROIT 5, MICHIGAN 
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Experience — the added a//oy in Allegheny Stainless 


AM350 sRaPRTES « density = 0.282 Ibs. per cu. in.) ie 


= E Ma: Si 


TENSILE STRENGTH 
DENSITY 


2% YIELD STRENGTH 





4J—JONLVOIGWIL 1SHL 








if 


DENSITY 


ALUMINUM 7075-76 
TENSILE STRENGTH 
DENSITY 


ELONGATION 
20.0% 


15.0% 


10.0% 
5.0% 
900 1000 = «1100 


1200 


% Elong. in 2” 





Two for the space age—AL’s AM-350 and AM-355 
precipitation hardening steels 


A unique combination of highly desirable properties de- 
scribes Allegheny Stainless AM-350 and AM-355 Steels 
They combine high strength at both room and elevated 
temperatures, excellent corrosion resistance, ease of fabrica- 
tion, low temperature heat treatment, good resistance to 
stress corrosion. 

They are proving the answer to many space age problems 
Airframe and other structural parts, pressure tanks, power 
plant components, high pressure ducting, etc. are all 
natural missile and supersonic aircraft applications for 
AM-350 and AM-355. 


AVAILABILITY: AM-350, introduced several years ago, is 
available commercially in sheet, strip, foil, small bars and 
wire. AM-355, best suited for heavier sections, is available 
commercially in forgings, forging billets, plates, bars 
and wire. 
CORROSION RESISTANCE: Compared to the more fa- 
miliar stainless grades, AM-350 and AM- 355 pesist corrosion 
and oxidation bezter than the hardenable grades (chromium 


wsw 7516 


martensitic) and only slightly less than the 18 and 8's. 
They resist stress corrosion at much higher strength levels 
than do martensitic stainless grades. 

SIMPLE HEAT TREATMENT: High strength is developed 
by two methods. Both minimize oxidation and distortion 
problems. The usual is the Allegheny Ludlum-developed 
sub-zero cooling and tempering (SCT): minus 100F for 3 
hrs plus 3 hrs at 850F. Alternate method is Double Aged 
(DA): 2 hrs at 1375F plus 2 hrs at 850F. 

EASY FABRICATION: AM-350 and AM-355 can be spun 
drawn, formed, machined and welded using normal stain- 
less procedures. In the hardened conditions, some forming 
may be done . . . 180 degree bend over a 3T radius pin. 
Also AM-350 can be dimpled in the SCT condition to 
insure accurate fit-up. 


For further information, see your A-L sales engineer or 
write for the booklet ‘Engineering Properties, AM-350 
and AM-355." Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. Address Dept. am-is 


ALLEGHENY LUDLUM 


Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS. 
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BARDONS & OLIVER 
NO. 4 TURRET LATHE 


Reports W. W. McCain, Jr., Factory Manager, Chicago Machinery Laboratory, Inc. This progressive 


firm manufactures automatic signature feeders and magazine trimmers. Mr. McCain further states: 


The / , the N { Bardons & Oliver has allowed 
the turret lathe department, and 
it by 50 Over 600 different 
Extreme accuracy of the 

imeters within + .00025 
1s, heavy feeds, and com- 
itilization of the 15 HP 
very convenient to setup 
100 hours a week opera- 

negligible 

4 is the most com- 


ing 18” swing over 


rei - — j , 
lifferent turret lathe for 


tu 


é 


the 


Your Bardo representative will welcome 
the opportunit you the profit possibilities 


offered by the 


BARDONS & OLIVER, INC., 1133 WEST 9th ST., CLEVELAND 13, OHIO 


Manufac é s of Turret Lathes and Cutting-Off Lathes 





Instantly, 
Smoothly, 
new “Contact Bronze” 


applies graduated power 


to heavy-duty trailer 
brakes 





COSTS 25% LESS 

These contact leaves are stamped and formed from 
Bridgeport “Contact Bronze” Alloy 92 at a savings of 
4 Its performance-proved spring properties provide 
part reliability through thousands of cycles. 








FORMS EASILY 

Warner Electric Brake 
combination is actuated by this 
shows the series 
leaves that transmit power in sr 


system for heavy-duty trailer 
This view 
Bronze" 


oothly graduated steps 


controller 


f easily formed ontact 





This ingenious electric brake system devised by Warner 


Electric Brake & Clutch Company gives the driver instan- 
taneous synchronization of all brakes Through a graduated 
eries of Bridgeport “Contact Bronze” leaves, it lets the driver 
ljust torque smoothly to suit load and road conditions 
Contact Bronze” 
cost. Its quality and dependability are maintained by the 
minute quantity of phosphorus for superior 


ae 


Alloy 92 saves up to 25% on material 


addition of a 


difficult 


operations without losing its spring properties 


properties. It easily withstands forming 


spring 


ntact parts for electrical or elec 


tronic equipment, you will want details on 


If you form or stamp « 
Contact Bronze,” 
as well as Bridgeport’s other alloys for the electrical indus 
tries. Call your nearby Bridgeport sales office for immediate 
service or, for samples and a copy of the “Contact Bronze” 
data sheet, write to Dept. 3006. 


Baden} BRIDGEPORT BRASS COMPANY 


Bridgeport 2, Conn. * Sales Offices in Principal Cities 


Specialists in Metals from Aluminum to Zirconium 
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THE LINK BETWEEN 





ELECTRONIC CONTROL 
HYDRAULIC POWER 


AND 4 











Solves the High Production 
Contour Welding Problem With 


ICKER$ 


Electro-Hydraulic Servo Valve 


The versatility of electro-hydraulic control of power 
has solved one of industry's toughest problems — 
automatic welding of complex and contoured auto- 
motive frame members. 

An electronic probe follows the weld line on the 
work and records any deviation from the path pre- 
scribed by a master cam. Any deviation from the 
governing cam contour creates an error signal 
which is amplified and fed to the servo valve. The 
servo valve converts these electrical signals into pre- 
cise hydraulic flow to a cylinder which accurately 
positions the welding head allowing for variations 
in manufacturing operations . . . trimming, etc. 

This application is only one of many in which 
Vickers Servo Valve has demonstrated exceptional 
performance under the exacting conditions of in- 
dustrial production requirements. 

Valve operation is simple. Reliability is assured— 
there are only four moving parts. 

Investigate the production advantages offered by 
electro-hydraulics. Write for Vickers Engineering 
Bulletin 58-74. 


WELD LINE 


VICKERS INCORPORATED 
DIVISION ERRY RAND CORPORATION 
Mact 4ydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department |410 e Detroit 32, Michigan 


LDERS O Ff 
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EXPERT WELDING MACHINE COMPANY developed this automated 
welding machine that incorporates a magnetic-tape-tracer system. 
Vickers electro-hydraulic servo valve provides the link between elec- 
tronic programming and hydraulic power. Vickers Pumps and Controls 
also used. The machine joins metal parts having untrimmed, out-of- 
tolerance, straight and/or contoured weld line edges. 


Two U-shape channels are 
welded to form the box config- 
uration in this complex automo- 
tive frame side member. 
Production is approximately 
100 pes/hr. 








pplication Engineering ( ATLANTA e NCINNATI « EVE 
LAN e DETROIT* Pit eH TON @ INDIANAPOL e LOS 
ANGELE AREA (EI Se j MILWAUKEE e MINNEAPOL e NEW YORK 
AREA (Springfield. NJ.)* PHIA AREA (Media) e PITTSBURGH AREA 
Mt Leba eP HESTER e ROCKFORD e SAN FRANCISCO 
AREA (Berkeley) ¢ SEATTLE* 1 ° A « WORCESTER e Factories 
als Austraha, England, Japan and Ge ye mada. Vicke perry of Canada, 
td.. Toronto,* Montreal and Va ver 


Field Service Headquarters Underlined. Whse. Stock & Repair Branches*. 


DRAULIC EQUIPMENT >INCE 
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4 oo ee ee 0 8 9 0 TODAY'S LEADER 


For Sharpening / Point Drills and other 
End Cutting Tools 
CAPACITY—3?/35 TO 3/," DIA. INCLUSIVE 


TAKE ADVANTAGE OF 
THESE FEATURES OF 
J POINT DRILLS 


S SELF-CENTERING 
% LONGER TOOL LIFE 
% GREATER ACCURACY 


% FINER FINISH 


PATENT APPLIED FOR 


IN ADDITION TO DRILL POINTING, THE WELDON 
MODEL / RELIEVING FIXTURE IS IDEALLY SUITED 
FOR SHARPENING OTHER TYPES OF CUTTING 
TOOLS SUCH AS: 


TAPS 


WELDON COUNTERSINKS AND DEBURRING 
TOOLS 


STEP TOOLS, ETC. 


SHOWING MAGNIFIED VIEWS OF THE / POINT SEND FOR DETAILED INFORMATION: 
GROUND ON WELDON MODEL / RELIEVING WELDON DISTRIBUTORS THROUGHOUT U.S.A. AND 
FIXTURE CANADA CARRY COMPLETE STOCKS TO SERVE YOU 


3000 WOODHILL ROAD: -: CLEVELAND 4, OHIO 
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ARMSTRONG 


, Due Forged CLAMPS 


LEADERS IN THE DROP FORGED CLAMP FIELD 


... in design, machining and strength; in complete- 
ness of line in both sizes and types. 

Designs are based on a full knowledge of clamp 
uses and requisites. Drop forging assures die-perfect 
form, texture toughness and freedom from structural 
faults. Maximum stiffness is attained by a discerning 
selection of steels with accurate controlled heat- 
treating, tempering and testing. 

For dependability and long useful life, specify 
and standardize on ARMSTRONG Drop Forged 
Clamps. 


Write for new ARMSTRONG General 
EXTRA DEEP THROAT Catalog showing almost 5000 
Bail — ' 
; ndustrial tools. 


ie ext 


ARMSTRONG BROS. TOOL CO. 
5215 W. ARMSTRONG AVE. - CHICAGO 46, U.S.A. 


“MEDIUM SERVICE TOOL MAKERS 
“Cc CLAMPS “Cc CLAMPS 


The design and careful ~ Quality steels, drop 

HEAVY DUTY ‘ selection of steels in this poe one age — - 
eogeee ty clamp combine to accurately machined wit 
c CLAMPS ry A it os aximum ground seats. Drop forged 

Bize Ke ‘ strength and stiffness screws have both “wing 

consistent with conven- nut” handle for conven- 

ient weight. Heat treated ience and square necks for 

screw with sliding pin tight setting with a 
handle and swivel cap wrench. Either plain” or 

on point. Ground seat swivel” screw types 


(9 sizes to 18” opening) (Four sizes: 1”, 2”, 3” of 
4” maximum opening) 





SPATTER MACHINISTS pasate PARALLEL CLAMPS 


RESISTANT 4 carefully machined Carefully machined from 
WELDERS and hardened, are oe selected grade steel and 
- extra heavy; will not e.: hardened. Particularly 
sy CLAMPS bend or spring on a ’ suited for holding work 
Extra Deep Throat short bite and are . together when drilling or 
Pattern (see above) faced true. Will grip tapping. Rounded jaw ends 
increase clearance in close 
B Swivel and Ss lip hold 
Screw are cadmium GREETEtS. Spang ep aoe 
* oh loose pin in alignment 
plated over all to re 
. while tightening or loosen- 
sist welding spatter ting into a cave ing 
8 ~~ C cities t - -" 
alls — seet for tilting. CF sisen: | Capacition to 
(Four sizes: Capaci- 24” opening). 
ties to 444” opening) 


non-parallel surfaces 
because the under 
face of the center 
screw is convex, fit- 
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Feature for feature. le 
Prdso fi a ae FOR DRILLING AT A 
rice’ for p o . Ken 


SPINDLE ACCURACY 
6-spline spindle mounted in 4 
precision bearings—one at 
TOP and bottom of 
spindle pulley. 


BUILT-IN ELECTRICS 
Complete controls with 


a 


POSITIVE 
DEPTH GAGE 
Easy-to-read gage is graduated 
in Ye". Quickly set for positive stop 
at desired position. 





this ; RAPID SPEED CHANGE 
; Tilting motor bracket pro 
easy belt shifting for 


CINCINNATI ROYAL ! DRILL spindle speeds. 
is your BEST DRILLING BUY! 


SPACIOUS TABLES 
Large working surface of tables and 
bases, with massive 3" column 
design provide unusually 
The CINCINNATI 16’ ROYAL Drill is a real metal- wide work range. 
working drill, built to machine tool quality standards by 
a machine tool builder. This is a multi-purpose machine— 
it handles light drilling on a production basis, as well as 
being ideal for utility operations. With CINCINNATI APPEARANCE 


quality built-in, a ROYAL holds its accuracy longer— Streamlined functionally 
for maximum safety and 


stays on the job longer. 
Operating ease 


Only $128 for the Cincinnati 16" Royal bench type drill 
shown. Complete with 0"—'4" chuck or #2 M.T. spindle, 
built-in single phase manual control with overload pro- 
tection—less motor. Floor model, as above, only $143. ACCESSORIES 
Profit-boosting attachments and 
ROYALS are built in bench and floor types, single and accessories include automatic air feeds, 
multiple spindle 16" models with °s ” drilling capacity in cast : electrical tapping units, 
iron. Also 18” models with 1” capacity in cast iron. motor driven coolant pump, 
and others. 


Talk it over with your CL&T Dealer, or write us direct. 


Improved Machining Through Research 


CINCINNATI LATHE AND TOOL CO. 


3207 Disney Street * Cincinnati 9, Ohio 
““TRAY-TOP”’ Lathes / “CINCINNATI” Drilling Machines / ‘*SPIROPOINT”’ Drill Sharpeners 
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“Roticul” Parts Machined 


BURGMASTER automatic hydraulic 


Roticul Rotary Tiller is only one of the 
many power garden tools built by 
Simplicity Manufacturing Co., Port 
Washington, Wisconsin. Others include 
Wonder-Boy Riding lawn mowers, garden 
tractors, cultivators, spray 

equipment, etc. 


Cast iron Roticul Rotary Tiller 
parts now machined three times 
faster on the Burgmaster Turret 
Drill over former turret 

lathe operation. 


Close-up showing large carbide 
tipped multiple boring, reaming, 
grooving, c'boring, and spot 
facing tools with nylon wear 
strips. Not special 180° indexing 
fixture which is electrically safe- 
guarded for proper index position 
for respective tool. 


\ 43 
ieee a 
Y 
Pere oo 
Yel 


2BF Fiange Mounted 2BH Automatic 3BH Automatic 2BR Ram Type 2BHT-3BHT Automatic 
Power Index Power index Hydraulic Hydraulic Radial Drill Tape Controlled 
%4” Capacity %” Capacity 149” Capacity %” Capacity %” and 144” Capacity 


‘0 Manual 1C Manual 2B Manual 
Power Index Power Index 
Ye” Capacity %” Capacity %” Capacity 











3 Times Ffaster.... 


SPINDLE TURRET DRILL 


bees isalotilotial m..t:talehrctonieidlale ms Obeolaslel- lah ma afels ga, £-t tallal>iiclar 


Another example of good tooling on a Burgmaster 
Automatic Hydraulic Turret Drill pays off 3 to | 
in addition to a direct labor savings of $.147 per part. 
The cast iron housing was formerly machined on a 
turret lathe in 6.5 minutes, and is now machined on 
the Burgmaster in 2.3 minutes. Twelve operations 
are performed by special multiple cutting carbide 
tools on the 6 turret spindles. The tools have nylon 
wear strips and are piloted in steel bushings in the 
180° and 15° indexing fixture. The fixture is elec- 
trically safeguarded to assure the proper index 
position for the respective tool. Burgmasters are 
pace-setters, automatically doing the work and the 
thinking — requiring only loading, unloading, and 
starting by pressing a button. 

The efficient, automatic machine functions of the 
Burgmaster 2BH Turret Drilling, Tapping, and 
Boring Machines makes possible these production 
improvements. The turret is power indexed, permit- 
ting skip indexing, if desired, to provide different 
combinations of machining cycles. Spindle speeds 
and feeds are pre-selected and automatically shifted 
for each spindle to keep tools cutting at their opti- 
mum rates. Feeds are infinitely variable and quickly 
adjusted from standard controls. 

In addition, accurate micro adjustable depth control 
for each spindle is provided, and automatic rapid 
approach and return saves valuable machine time 
and speeds the machining cycle. All operations are 
performed at the most efficient rate commensurate 
with fine finish, accuracy, speed and longest tool life. 


How The Job Is Run 


Operations Diameter Speed Feed 

Ruf. & Fin. Bore, Spot 1.800 
Face Bearing Bore 1.844 1300 .008 
Fin. Ream Bore 1.8504 1300 .012 
Machine 2 Ring 
Grooves in Bore — 
Index Fixture 15° for Tapping Hole 720 .006 
Tap Pipe Plug Filler Hole 34” 450 .055 
Index Fixture 180° for opposite end 

5. Rug. & Fin. Bore 900,962 1300 .008 
& C’bore 3 
Fin. Ream & 
Counterbore 








BURG TOOL 


MANUFACTURING COMPANY, INC. 


15001 South Figueroa Street, Gardena, California 
FAculty 1-3510 DAvis 9-4158 


A on 


Maximum Fiexibility Is Assured 


Because all machine functions are adjustable, the 
machine can be set up with different tools and 
fixtures in approximately one hour or less to pro- 
duce other parts — automatically. This conveni- 
ence permits some manufacturers to carry small 
inventories of parts. 

Burgmasters may be supplied as complete produc- 
tion units, including fixtures and tools ready to 
go into production. With proper tooling, they 
will replace many different types of machines to 
effect substantial savings, increase production, and 
cut costs. Why not ask a Burgmaster field engineer 
to call? There is no obligation. 


Machine: Burgmaster 2 BH Automatic Hydraulic Six Spindle (2 H.P.) 
Turret Drilling, Tapping and Boring Machine. 

Company: Simplicity Manufacturing Co., Port Washington, Wisc. 

Part: Cast Iron Housing for Rotcul. 

Quantity: Continuous Production. 

Fixture: 180° and 15° Indexing Fixture Electrically Safeguarded for 
proper Index Position of Port for Respective Tool. 

Tools: Special Carbide Multiple Cutting, with Nylon Wear Strips. 
Tolerances: .001 Bearing Bores; 002 Seal Bores. 

Former Method: Turret Lathe 

Former Time: 6.5 Minutes 

Present Time: 2.3 Minutes 

Savings: $.147 Direct Labor Per Part, Production Increased 3 to 1. 


Write for bulletin describing 
Burgmaster 6 and 8 spindle 
Automatic Hydraulic Turret Drills 

in detail. Thirty-minute 16mm 

sound film showing Burgmaster 
turret drills in operation, including |: 
the new automatic positioning 

table, available from any 

Burgmaster office. 


BURGMASTER DIRECT SALES OFFICES: 


Ridgewood, N.J. Detroit 37, Mich. 

86 North Maple Ave. 13730 W. Eight Mile Rd. 

Glibert 4-3002 Lincoln 8-4333 

Chicago 25, lil. San Francisco, Calif. 

5329 Lincoln Ave. 1341 Old County Rd. 

LOng Beach 1-1178 ete -—" 

Cleveland 7, Ohio 

14706 Detroit Ave. Plus dealer 

ACademy 6-7030 representatives in other 
industrial centers. 





SUNDSTRAND 
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<% “ENGINEERED Propuction’ News 


Universal Bed Type Rigidmil Combines Flexibility 
with High HP in Cutting Costs on Large Work 


Machining end of work piece is illustrated in 
this example using all angle head in horizontal 
position and vertical feed. 


Machining on top of the work is illustrated in 
this example using the All Angle head and 
longitudinal table feed. 


All angle head is used to mill clearance cuts at 
an angle using transverse feed. All power feeds 
are infinitely variable 


AUTOMATIC LATHES 


SERVICE CARD 


Horizontal spindle and longitudinal table feed are used for face milling first surfaces of large casting. 


Because this universal bed-type 
Rigidmil milling machine was able 
to machine a total of 28 surfaces on 
this large, heavy casting in just two 
setups, sizable savings were effected 
through a reduction in handling 
and setup times. Production is not 
sacrificed to gain flexibility as both 
the horizontal spindle and the all 
angle head have the horsepower 
needed for heavy cuts using carbide 
cutters, 50 and 20 hp respectively. 


Positioning the cutter instead of the 
work, eliminates special fixtures 
needed to machine complex angles 
on conventional machines, and re- 
duces set-up time. Accuracy stand- 


ards invariably exceed those possi- 


MILLING MACHINES SPECIAL MACHINES 


$=/'5 

Willy 
= | 
4 


ble on other machines because of the 
reduction in workpiece handling. 


Machine has a table feed stroke up 
to 216 inches, transverse feed stroke 
of 24” and vertical feed stroke of 
26" making possible machining on 
large work pieces. Pushbutton 
pendant control of all machine 
speeds and movements enables the 
operator to keep close control over 
every type of job. 

In addition, slab milling can be 
performed with the main spindle by 
mounting an arbor support on the 
dovetail ways provided. An extra 
cost option is a power operated 
draw rod for the horizontal spindle 


that simplifies cutter change. 


DRILLING MACHINES GRINDERS 
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Steering Gear Part 
Thread-Milled in 
Automatic Setup 


A two pass operation that leaves 
minimum stock to be removed in a 
following finish- grinding operation 
is used to produce approximately 
72 ball nut components for auto- 
motive steering gears per hour on 
this Sundstrand Hanson-Whitney 
thread milling machine. Material is 
SAE 5120 steel. 


Because of the limiting physical di- 
mensions of the cutter (small diame- 
ter in relation to length) a rough 
cut and finish cut are made to hold 
stock to a minimum for final grind- 
ing operations. Both rough and 
finish cuts are in one automatic cycle. 


The completely automatic cycle, 
including load and unload, permits 
the operation to be handled with 
minimum operator skills and 
allows one operator to handle 
several machines, 


Hanson-Whitney 10 x 24 inch machine built by 
Sundstrand equipped for automatic production, 
including load and unload, of automotive 
component. Principal dimensions of ball nut 
unit are shown below. 
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BROACHING TOOLS 
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BROACHING MACHINES 


Hopper-Fed Sundstrand Lathe 
Turns 450 Shafts Per Hour 


A special hopper arrangement for 
automatic feeding of bar stock to 
permit continuous cycling helps 
this Model GA Sundstrand Lathe 
set a fast production pace. Fractional 
horsepower motor shafts are turned 
at an average rate of 450 per hour 
with lengths of finished shafts rang- 
ing from 9 to 13 inches. 

Bar stock is fed automatically thru 
the spindle; is cut to length, turned, 
and grooved; and is automatically 


ejected onto the conveyor at the 
completion of the machine cycle. 
Front, rear, and overhead tools are 
provided to reduce machining time. 
Because production requirements 
change frequently, quick setup tool- 
ing using micrometer tool blocks 
and stops is used. Not only does 
this permit reduced change-over 
time but it also eliminates the need 
for trial cuts at the start of a new 
production run. 


Ceramic Tooling Keeps 
Brake Drum Output High 


Combining ceramic tooling with 
the modern design features of the 
Sundstrand vertical lathe has opened 
the way to new highs in production 
efficiency on this brake drum turn- 





ing operation. Hourly production is 
now at 72 units per hour at 80% 
efficiency, at nearly double the sur- 
face speed used with carbides. 
Surface finishes exceed any previ- 
ously attained, eliminating the need 
for a sanding operation formerly 
required. 


Easy loading and unloading made 
possible by the vertical lathe design 
play an important role in the in- 
creased production rate. Open front 
vertical machine makes it easy to 
provide automatic chip disposal, an 
important advantage in view of the 
high rate of metal removal. 


Learn more about how 

Sund strand "Engineered 
Production” can solve your 
machining problems by writ- 
ing for Bulletin 104 today. 





PRESSES 


SUNDSTRAND 


MACHINE TOOL 


Div. of SUNDSTRAND CORPORATION 


Belvidere, 


Illinois © U. S.A. 





June 1, 1959 CIRCLE 209 READER SERVICE CARD 


American Machinist 





HERE’S the World’s finest Lathe Value—it costs no more 
THE NEW WELDED STEEL CLEARING-AXELSON 


The unusually high pow- 
ered Blue Chip lathe is de- 
signed and built heavier to 
breeze through the tough- 
est work where ceramic or 
carbide tooling is used 
You'll be amazed at the 
lack of vibration~ the 
smooth, effortless opera- 
ee er 





HERE ARE THE PLUS FEATURES YOU'LL 


Built especially for carbide and ceramic tooling—Heavier and faster 
cutting 


No vibration even on toughest jobs—Means precision finishes and 
longer tool life 
ot Oe te All steel welded construction—18 times more rigid than any other lathe 
tries, Inc. also manufactures power ‘*Building Block"’ Bed and headstock construction—Prevents obsoles- 
presses of all types, dies and spe cence 


cial tooling, and speci 


for the aircraft and missiles industry. ‘*Unitized’’ Design of drive, gearing, controls, electrical equipment— 
Easier routine maintenance 


a oar ‘Clearing... DIVISION OF U. S. INDUSTRIES, INC. 


: ote CF ago 38 ! « Plant Chicago, Los Angeles, Harr ton, Ohio 











FIND ON THE BLUE CHIP LATHE 
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Bed and headstock ‘‘Built-to-the-Floor'’—For extra rigidity 


Forty spindle speed selections— More than any other lathe, Offers precise 
cutting control 


Eighty-eight feeds and threads—To suit any need 
Higher speeds—Up to 2,000 R.P.M. 
Faster setups 


Economical power shift options 


Direct reading digital tail stock dial—Saves time in drilling and boring 


Horsepower meter—insures efficient cutting at all times 


4-Way rapid traverse available 


The lathe above is the Blue 
Chip 2516 or 20 lathe. 
These machines are also 
standard in 16° and 25 sizes. 
Special lathes will be built 
to your particular require- 
ments. 


GET THE FULL STORY 
It's told in this new cata- 
log on the Blue Chip 
Lathe. Your free copy is 
ready now. 
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1%” RB6 Acme.-Gridley pr icing 266 thermom- 
ot t Manning, Maxwell & 
t t, manufac- 


eters and gauges ' 


r ev ct 
eter Ke per r y ¥ 
M re_iIn tratford. ¢ nne 
turer f industrial thermomet 
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Close-up of tooling zone showing 4th and 5th position operations. 


Spindle -for-Spindle 


PRODUCTION 


for Manning, Maxwell! & Moore, Inc. 


— | 


12 Operations in 22 Seconds — = SS 
Ld rs \ mt 
Ga Sets Core fee Clemetee 1. Finish Form Threed ond 
—Spet Drili—Tura Front Front Diemeter—Drill %”” 

Diameter Diameter 





NATIONAL ACME'S 
INCLUDES ALL PHASES OF COST REDUCTION 


Check YOURS ... Then Check National Acme 


Direct Costs: these include direct dollar savings as realized by 
Manning, Maxwell & Moore, Inc. ... an “every day” job for 
Acme-Gridleys. 

indirect Costs: effecting important savings in maintenance, 
downtime, scrap reduction, tool costs, etc. 

Product Redesign: teaming with your design group to take 
full advantage of Acme-Gridleys’ cost reducing capabilities 
Direct Material Costs: our engineers provide important savings 
in this area by constantly matching machines and tools to modern 
metallurgical problems. 

Make-or-Buy Reviews: in many cases our Contract Division 
can assume your production headaches and relieve you of 
immediate capital investment, 

Spot Modernization: pioneering in modern tooling methods, 
and the flexibility of Acme-Gridleys can provide many ‘‘on-the- 
spot savings. 


® 
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“‘Cost-per-piece is substantially reduced . . . and our increased 
production has enabled us to keep ahead of competition,” 
says this manufacturer of precision industrial thermom- 


~ 
— 
QoQ 


eters, gauges and valves. 
“Former automatics could not keep pace with produc- 


— 


2 £23 8 


tion requirements ... many parts had to be ‘farmed out’, 
thus increasing our costs. In addition, the only downtime 
has been the short periods necessary for tool grinding. 
What’s more . . . a secondary operation for deep-hole 
drilling was completely eliminated!”’ 

Further benefits were realized with Acme-Gridleys’ quick- 


— 


change, quick-setting toolholders and wide-open tooling 
zones which enabled Manning, Maxwell & Moore to pro- 
duce two other parts on the same machine...with only minor 
changes in the set-up. Add to this the extreme accuracy 
and flexibility of direct camming and independently 
operated toolslides, and you will realize why this manu- 
facturer found his Acme-Gridleys a profitable investment. 

It will pay you to investigate the complete story on the 
industry’s more modern approach to cost reduction. Call, 
write or wire. 


*zs cs 


‘ THE NATIONAL 
<7 ACME COMPANY 
. ; cme 171 E. 131st STREET 
) CLEVELAND 8, OHIO 


Sales Offices: Newark 2, N.J.; Chicago 6, Ill.; Detroit 27, Mich. 


»O , 
xO National 
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When the volume of contour turning 


rants it, this machine can be the best 
money maker on the production floor. 
Your New Britain representative can 


i 


quickly tell you after looking at your 


WP lang 
1S) : 
@ 

a . f 

; i 

; : aa RE ae | p =~ 

idea for volume producers of shafts 
Economists ire making startling pre- ments we present Model $12 95 a four- 
dictions on this year’s increase in pro- spindle te mplate controlled machine 
ductivity. They it will be twice that capable of producing a four-fold in- 
of recent yeal up as high as 10% in crease in pl ductivity per man hour 

some manutacturi industries The basic principle pretty much 
Whether or not these predicti ms come spe iks for itself As in the case of the 


to pass, it’s certain that it won't happen 

in plants using outdated equipment 
Shaft work is 

firms. New Britain pioneered template- 


controlled contour turning and boring, 


i problem to many 


solving the problem for many progres- 
sive companies. Now for the manufac- 
turer with really high volume require- 
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single spindle ( 


metal te mpl ite 


ntour lathe, ine xpensive 
; control the full evel ind 
single point 


tools re pl Ice « omple x gang tooling. Set- 


re-cycle if required. Simple 


up is simple and fast. When tools wear, 
merely replace them. Since all relation- 
ships are maintained by the template, 


tool replacement involves no problem. 


prints and learning of your production 
requirements. Meanwhile, we would 
be glad to mail you descriptive litera- 


ture containing the basic facts and spec- 
New Britain-Gridley Machine 
Division, The New Britain 
Company, New Britain, Connecticut. 


incations 


Machine 
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two approaches to the depreciation problem 


Until there is relief in the form of a more 
liberal 
only 
shop full of 
cant afford to replace 
that will stay neu 


tax depreciation policy, there’s 
one way to avoid the pinch of a 
vou 


over-age mac hines 


; } 
Buy machines 


New Britain 


chuckers you have seen their basic prin- 


If vou are a user of 


‘ iples continue tc stand as the most ad- 


\ inced design available vear 1m and 


vear out 
What value do you place on lifetime 
machine accuracy? The spindle Carrier 


is the heart of a chucking machine. On 


New Britain the carrier is lifted dur 


ing index so it can’t wear—then positive 
ly clamped to the frame during the cut- 
ting cvcle for accurate cutting 
Interested in heavy facing and form 
established New 
feature 


ing cuts? The long 
Britain 
remains the best answer 

Want 
ind easy tooling 
New 
with open end construction 


New Britain chuckers 


vide the spindle speeds and power! to 


swinging forming arm 


maximum clearance for fast 
adjustment, and chip 
removal? Only Britains are built 


Today's pro- 


take 
ting tools. Optional tooling equipment 


idvantage of the most modern cut- 


includes drill speed rs and attachments 
for re 
ing, recessing and accelerated reaming 

A new catalog describes the full New 
Britain line of 4 
chur king 


trated in color 


versing and non reversing thread 


6- and 8-spindle, open- 
Fully 


showing actual jobs, it 


end machines illus 
mav well suggest ideas for doing vour 
work. Write for your copy. New Britain- 
Gridley Machine The New 
Britain Machine Company, New Britain, 
Connecticut 


Division 
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1960 productivity now 


Ines illow 


If you have a voice in the purchase of 
machine tools you have probably begun 
to think in terms of what will be on ex 
hibit at next vear's Machine Tool Show 

As t ir as multiple spindle bat work 18 
buy and 


from the “show vear develop 


concerned, you can see and 
profit 
ments of New 
time 
More 
at closer tolerances has been the 


for vears. Now New 


iplete new line 


Britains a vear ahead of 
operations, more pieces pet 
hour 
demand Britain 
has brought out a con 
of bar machines that gives these words 
a brand new meaning 

Take the Model 45 
The spindle capacity of 5 


new ! spindle 
puts 


mate 


SCTIOS 
much larger within aut 


high speed bar machine produc tion 


preces 


slides in ill positions 


range Cross 
greatly increase the number and variety 
of cuts possible on four spindles. Spindle 
526 RPM provide for the 
latest cutting tools. At the 
is a new line of 8 spindle 


speeds up to 
use of the 
other extreme 
machines. As you would expect with 
New Britains 


slides. vou 


radial independent cross 


can tremendous 
number of tools and 


moon re lly comple X 


apply a 
attic hments to get 
high product 
with 


very 
meces, Or double indexing set 


up, vou can turt ut pieces, even pretty 


ty 
mplex ones, at an all-time high rate 
ire evervbodv’'s 
Britain offers the 
and the 
The se ma- 


mach nes 
in 1 New 
ity «range 


capacity 


vou to use a greater num 
of tools on them without 
They 
can get at the 


eT ind variety 


sacrincing iccessibility can be 
tooled quickly and you 
tools for changes or adjustments with 
ease 


We can only 


veal 


suggest here some of 
improvements” in a 
greatly expanded line of New Britain 
bar machines. Your New Britain rep 


resentative will be glad to arrange for 


the show 


and secure perform- 
If you 
a cat ilog first 


demonstration 
data based on vour prints 
like to look over 
ell be glad to send you complete de- 
New Britain-Gridley 
The New Britain 
New Britain, Conn 


imce 


] 


would 
ptive literature 

M chine 

M i¢ hine ( 


Division 


Oompany 











3'’5—- More capacity than ever in a New Britain 


Model 82 ® Six Spindles ¢ 
3'2"' Capacity * All New 


.. the 
most modern large capacity bar machine 
The Model 82 brings to the 


3':” size range all the versatility and ex- 


Here is a brand new New Britain . 
available 


clusive New Britain features previously 
De- 
signed from the ground up for large 
capacity work, the Model 82 is the only 
6-spindle machine on the market that 


available only on smaller models 


offers a really up-to-date replacement for 
the older, slower methods currently used 
for this size range 
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Each of the six spindles on the Model 
82 has an independent, cam-operated 
cross slide These cross slides combined 
with the end-working tool slide allow 
practically unlimited tooling combina- 
tions 

The Model 82, like all New Britain 
Bar Machines, has 1 Spec ial lifting and 
locating mechanism which prevents wear 
on the spindle carrier. Rigid locking of 
the carrier to the massive frame during 
the cutting cycle eliminates vibration 

The power, massiveness speed range, 
changeover, coolant 


accuracy, ease of 


capacity and every other feature de- 


signed into the Model 82 makes this the 
right machine for high-precision, high- 
production, large-capacity bar work. 
Why not investigate the possibilities 
the Model 82 offers in your plant? When 
you get right down to it, it’s the first 
chance you've had in a long time to up- 
date production in an area that needs it 
badly. Complete catalog 
available on the whole range of New 
Britain Six Spindle Bar Machines. For 
your copy, write to The New Britain 
Machine Company, New Britain-Gridley 
Machine Division, New Britain, Conn. 


material is 
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LEADERS IN 


—_ Join to 
TEGRATED 


Gar taewe THE ONLY SINGLE 


AJAX ELECTROTHERMIC 
DIVISION 


High Frequency 
Melting 


AJAX ENGINEERING 
DIVISION 


a MAGNETHERMIC 
Heat Treating DIVISION 


OUR PRODUCTS 


60 CYCLE CORE-TYPE MELTING 
FURNACES 


60 CYCLE CORELESS FURNACES 


60 CYCLE BILLET HEATERS 
INDUCTION HEATING IS 
DUAL AND HIGH FREQUENCY FORGE 


HEATERS 
HEAT TREAT AND BRAZING EQUIPMENT, A J A X- wi 8 G * b T s FE x ive i C 
60 CYCLES TO 450 KC 


HIGH FREQUENCY MELTING FURNACES ASAR CLSCHROTUERANE GrvEsIOTS 
AJAX ENGINEERING DIVISION 


SPARK GAP CONVERTERS MAGNETHERMIC DIVISION 
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INDUCTION HEATING 


form the FIRST FULLY 
INDUCTION HEATING MANUFACTURER 


ETHERMIC CORPORATION 


SOURCE FOR ALL YOUR INDUCTION HEATING NEEDS 


specializing in high frequency melt- 
ing equipment and spark gap con- 
verters. 


specializing in low frequency melt 
ing equipment—both coreless and 
core type. 


specializing. in billet heating for 
extrusion and forging, heat treat- 
ing and annealing in frequencies 
from 60 cycle to 450 KC. 


</ 
v 


OUR VBUSINESS 


CORPORATIO 


TRENTON 7,N. J. 
TRENTON 5, N. J. 
YOUNGSTOWN 7, OHIO 
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Machine Tool Buyers: 
Beware the fallacy of projecting today’s labor rates! 


Almost without exception, machine tool replacement formulas 
employ an erroneous factor in computing savings they are 
based on today’s labor rates. 

It seems basically sound to suggest, in the case of a contemplated 
investment in equipment, that a projection be made as to the 
estimated period over which the equipment is to be used 

Assuming this to be ten years, it is a fairly simple matter to 
project the average wage rate over the next ten vears by using 
the historical increase for the past several years. This 
increase is known to be from 5 to 6° per vear. 

Using 5°, we then have a simple computation to determine 
the average projected wage rate which should be used in 
computing savings in a replacement formula. 

Assuming a current wage rate of $2.50 per hour, this becomes 
$4.07 per hour at the end of ten years, or an increase of 
62.8°% over today’s labor rate 

This percentage increase could reasonably be applied also to 
other factors in the computation of savings, such as indirect 
labor, fringe benefits, maintenance, etc 

In contemplating the purchase of a piece of equipment which 

the man who needs will last for a number of vears, it is fallacious, therefore, to 
compute savings in terms of today’s costs only 

Does Jones & Lamson offer a positive approach; a realistic, 
is already paying for it workable formula that is free from fallacies such as this? Yes! 

Write today for complete information 


anew machine tool 


4 JONES & LAMSON Machine Company, 502 Clinton St., Springfield, Vt. 


. Optical Comparators . Thread Tools 


lurret Lathes . Automatic Lathes . Tape Controlled Machines . Thread @ Form Grinders 
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Man-made diamonds add the newest 
“Touch of Gold” value to carbide grinding 


Nortor 


ron Company, Wor 


Making better products...to make your products better 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines + Retractories + Electrochemica BEHR MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure Sensitive Tapes 





IT PAYS TO STANDARDIZE ON STANSCREW 


\ 
» 
\ 


Stanscrew service cuts rejects, 
speeds assembly for valve manufacturer 


A prominent manufacturer of 4-way valves for 
freon was having trouble on his assembly line. 
His fasteners, tightened to an extreme degree 
to prevent seepage of the gas, were breaking on 
too many occasions. This meant complications 
in assembly and a high reject rate—which in 
creased production costs substantially. 

One of Stanscrew’s fastener specialists, called 
in by a Stanscrew distributor, quickly found 
the answer. He recommended a standard cap 
screw and had staff engineers work out the 
precise torque which should be applied to in 
sure a complete seal at all gaskets, vet eliminate 
iny possibility of fastener breakage. By follow 

= § 


STANSCREW 
w wv VV 


HMS 


WESTERN 


ing these recommendations, the manufacturer 
has eliminated the problem of fastener breakage, 
and substantially reduced his reject rate. 

Stanscrew offers over 4,000 standard fasteners 

including a complete selection of socket, 
set, and cap screws. All are produced under 
rigid quality control methods and incorporate 
the lessons learned during 85 years of fastener 
manufacture. All 4,000 are always in stock and 
quickly available. 

For the answer to your fastener problem, call 
your Stanscrew distributor. He will have a Stan- 
screw fastener specialist promptly study your 
operation and make specific recommendations. 


FASTENER 


CHICAGO 


WESTERN AUT 


STANDARD SCREW COMPANY 2701 Washington Boulevard, Bellwood, Illinois 
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Multi-cycle programmer is the 
name. And it’s only one of many 
built-in features which make the 
Monarch Model 21 Mona- Matic the 
most productive automatic cycle 
lathe available today. 


You can use the Model 21 for a 
hundred or a million parts. The 
programmer method cuts setup 
time to such an extent that switch- 
ing over from one part to another is 
accomplished just about as quickly 
as job change on an engine lathe 


The Model 21 has all the power 
needed to utilize the full produc- 


He’s holding an automatic cycle 


equal efficiency on one, two, three 
or four cut cycle work while the 
switch from one cycle to another is 
accomplished in most cases by 
doing nothing more than changing 
multi-cycle programmer and mak- 
ing a few quick readjustments 

Get all the benefits of the time- 
proved “Air-Gage Tracer’—the most 
accurate lathe duplicating device 
known. It’s so fast in operation that 
the only limitation in cycle speed is 
imposed by what the tool will stand 


When you buy a production lathe, 
RESULTS are what you want. 


tiveness of carbide tooling; has the 
speed to fully realize the economies 
inherent in ceramic tooling. 


That’s what you get in the Model 21. 
Booklet 1808, yours for the asking, 
tells why in detail... The Monarch 


This machine may be used with Machine Tool Co., Sidney, Ohio. 


Exclusive automatic feed change with up to six different feeds 
each of which is infinitely variable and each of which may be 
made operative at any time during the cycle. 

All feeds adjustable under cut. This often lengthens tool life and 
thereby increases day in and day out productiveness. 


“Air-Gage Tracer” utilizes the combination of air-hydrauli 
control with a stylus pressure of only five to six ounces against 
the template. There is no appreciable template wear; accuracy 
of template shape reproduction is within +.001” on most jobs 
All way surfaces flame hardened and ground. The accuracy built 
in is retained year after year 

Work piece change speeded by a single multiple position lever 
on tailstock. In proper sequence it controls both the tailstock 
center and the air operated chuck. 

Rugged rear carriage for auxiliary machining operations, timed 
to take its cut at any point during the cycle. 


Automatic lubrication; from end to end, all the time. 


Flexibility Unlimited 


With such optional equipment as (1) inbuilt constant sur- 
face cutting speed, (2) automatic indexing two-position tool 
holder, (3) power chip conveyor and (4) chip and coolant guard. 


FOR A BETTER TURN FASTER... TURN TO MONARCH 
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ACCURACY 


When You Buy from Your Local 
P&W Cutting Tool Specialist 


The men you'll do business with 

are experienced, factory-trained cutting 
tool specialists ... not just 
‘“order-takers.”’ Their expert advice 
will insure the right tools to do your 
jobs faster and better. You'll be sure to 
get the biggest return on every dollar 
spent, because P&W Cutting Tools 
are QUALITY from start to finish — 
last longer and produce more, 


accurately finished pieces. 


Expert engineering service, quality, 
dependability, and availability are all 
yours for the asking at any one 

of these P&W Branch Offices. Why not 


phone or call today? 


CIRCLE 224 READER SERVICE CARD 


BIRMINGHAM, Alabama 
Phone TRemont 1-0482 
BOSTON, Massachusetts 
Phone Kirkland 7-5875 
ae ey’ Berner any > > New York 
ne ty 8804 
CHARLOTTE. “North me 
Ph ve EDison 2 
a. tinels 
HU boldt 9 16: 
CINCINNATI, Ohio 
Phone PArkway 1-3112 
CLEVELAND, Ohio 
Phone ORchard 1-7216 
DALLAS, Texas 
Phone Fleetwood 2-1709 
DENVER, Colorado 
Phone DExter 3.4418 
DETROIT, Michigan 
Phone Diamond 1-1070 
HOUSTON, Texas 
Phone WAlinut 6.9643 
JUPITER, Florida 
Phone 4535 


LIVINGSTON, New Soveey 
Phone WYman 2-53 
LOS ANGELES, alitornia 
Phone ANgelus 3-7506 
MILWAUKEE, Wisconsin 
Phone GLenview 3-7650 
NEW YORK CITY (Flushing), New York 
Phone INdependence 1-6363 
ty toe +1 go 
Phone WAIn 2-11 
PITTSBURGH, , ain a 
Phone POplar 1-7212 
PORTLAND, Oregon 
Phone ATiantic 7-1867 
ROCHESTER, New York 
Phone LUdiow 6-6212 
ST. LOUIS, Missouri 
Phone CEntral 1-6770 
SAN FRANCISCO, California 
Phone MArket 1-7363 
SEATTLE, Washington 
Phone MAin 4-1141 
SYRACUSE, New York 
Phone HOward 3-8214 
WEST HARTFORD, Connecticut 
Phone ADams 3-7561 


Pius resident specialists in: ALBANY, New York; FLINT, Michigan; INDIANAPOLIS, Indiana; 
MINNEAPOLIS, Minnesota; ROCKFORD, Illinois; SPRINGFIELD, Ohio; TOLEDO, Ohio; WICHITA, Kansas 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS .- 


GAGES 
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ASSURED... 


COSTS REDUCED 


WHEN YOU BUY PRATT & WHITNEY TAPS 


These Pratt & Whitney taps produce more accu- 
rately threaded holes per tool, because they 
ARE accurate . . . with squares, shanks, threads, 
OD’s, and chamfers all precision machined and 


ground on centers. 


Whether it’s taps or other cutting tools, you'll 
save time and money when you buy from your 
local Pratt & Whitney Branch Office. You can be 
sure that all P&W Cutting Tools are quality 
from start to finish . . . cost you less in the long 
run, because they run far longer before replacing 


or re-grinding. Equally important, you'll be do- 
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THREAD ROLLING DIES THREAD MILLING CUTTERS 


June 1, 1959 


MILLING CUTTERS 


ing business with men who are experienced, 
factory-trained cutting tool specialists. You can 
always count on their expert advice to help you 


pick the best tools for your specific requirements. 


YOUR ANNUAL INVESTMENT IN CUTTING 
TOOLS ADDS UP TO A LOT OF MONEY... 


so phone your nearby P&W Branch Office today 
and ask a P&W Specialist to show you how to 
reduce your cutting tool costs. Pratt & Whitney 
Company, Inc., 11 Charter Oak Boulevard, West 
Hartford, Conn. 


END MILLS REAMERS KELLERFLEX BURS 
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KELLER CUTTERS 
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405 SEPARATE MEASUREMENTS ARE CHECKED AND DATA PROCESSED 
by this Pratt & Whitney Gage with “Data-Limit 
digital readout. The workpiece is a precision part for a nu 


clear reactor. In operation, a cross section is gaged at 9 
separate points, the piece moves forward a pre-determined 


distance, and the multi-dimensional check is repeated. In 
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all, 45 cross sections—involving 405 separate dimensions— 
are checked. Digitized data readout is used to “remember” 
individual measurements, compute the average cross section 
and, finally, to print on an IBM card a complete visual 
record of all dimensions and computations. Except for plac 
ing the workpiece in the gaging member, operation is com- 
pletely automatic 
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ASSURED... 


NEW “DATA-LIMIT” GAGGING CONCEPTS CAN SMASH 
YOUR MULTI-INSPECTION BOTTLENECKS and 
REVOLUTIONIZE YOUR QUALITY CONTROL METHODS 


Applying the techniques of numerical control and dig- 
ital readout to inspection operations, Pratt & Whitney 
offers DATA-LIMIT . . . a new concept in gaging 
This new development can help you speed up multi- 
dimension inspection for complicated parts to keep 
pace with the increased output of automated produc- 
tion machines. It can “remember” or process gage 
data ... instantly compute tapers, fits, wall thicknesses 
or other dimensional interrelationships . . . control auto- 
matic sorting or classifying for selective assembly .. . 
or provide a complete quality control record using any 
desired type of printed form. 

For example, numerically controlled P&W Measuring 
Machines, with information supplied by punched tape, 
automatically check hundreds of coordinate points on 
inner or outer surfaces of complex parts .. . including 
missile shapes and similar components. Digital read- 
out systems applied to these measuring machines, 
and to other P&W Gages, are helping manufacturers 
speed gaging, reduce inspection costs, eliminate human 
errors, reduce inventories where selective assembly 


is required, and improve product precision and 
performance by providing more complete records of 
dimensional data. 

To eliminate gage bottlenecks and insure continued 
progress and profit, your inspection methods must ad- 
vance with your production equipment . . . and this 
calls for Pratt & Whitney’s DATA-LIMIT . . . the new 
concept that applies modern numerical and digital 
techniques to gaging. If more complete dimensional 
information about your components .. . and faster 
processing of this data . . . can help you streamline 
inspection procedures, Pratt & Whitney can engineer 
a complete system to do the job. For more complete 
information, write for your copy of 
Circular No. 627. Better still, make 
arrangements now to have a P&W 
Gage Team visit your plant, analyze 
your needs, and recommend a truly 
modern inspection system. Pratt & 

Whitney Company, Inc., 11 Charter 
Oak Blvd., West Hartford, Conn. 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS . GAGES + CUTTING TOOLS 


AIR-O-LIMIT COMPARATORS . . . are one of P&W SIGMATIC MULTI-GAGING MACHINES... P&W TRANS-O-LIMIT COMPARATORS .. . offer 


the many P&W gaging methods avail- 
able to you. Unusually versatile, these 
gages are easily adapted to check an 
unlimited variety of parts with speed 
and accuracy. 
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help break gaging bottlenecks by 
simultaneously checking up to 50 
dimensions with speed and accuracy 
Interchangeable gage tooling permits 
fast, easy change-over 


outstanding circuit stability, extreme 
versatility, and gaging pressures less 
than 1 ounce. Reads in thousandths, 
ten-thousandths and millionths. 
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STEEL SHAPED TO CUT COSTS AND IMPROVE PRODUCTS 
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United States Stee! Corporation Pittsburgh 
Columbia- Geneva Stee! — San Francisco 
Tennessee Coal & iron--Fairfieid, Alabama 


United States Stee! Export Company 


United States Steel 


Tramrail—non-peening, no machining 
made from (iss) Special Sections 


This supply of rails for Cleveland 
Tramrail Systems represents a cost 
saving running into many thousands 
of dollars. They are USS Special Sec 
tions rolled to exact size and cut to 
If the rails had to be 


machined from bars of high-carbon or 


proper length 


alloy steel, the cost would be prohibi 
tive and scrap losses tremendous. 

The steel is furnished in a high car 
bon grade which serves to minimize 
track wear caused by wheel peening 
on the track tread. The manufacturer 
says that in 30 years no other overhead 
track has been offered that surpasses 
this one for durability 

It’s seldom that better products can 


be produced at substantially lower 
costs but that’s what happens when 
you use rolled USS Special Sections 
Rolled to the predominating cross se« 

tion needed, it is a custom-tailored 
part, designed and rolled so that there 
is little or no finishing required to meet 
final specifications. 

Why not find out what USS Special 
Sections can do for you? This is one 
sure way you can help to keep costs 
down and get faster production at the 
same time. 

Write for our new book, USS Spe 
cial Sections. United States Steel, 525 
William Penn Place, Pittsburgh 30, Pa 


USS is a registered trademark 








MISSILE MANUFACTURER 


63% savings in time 





SPECIAL EQUIPMENT 





ICEMAKE 
$25.92 p 





MACHINE TOOL BUILDER 
82% time saved 





MACHINING SUBCONTRACTOR 


Saving Up 








AIRCRAFT SUBCONTRACTOR 
Helps make deliveries and money.. 


x 





NOTED BOAT BUILDER 
$2000 annual saving 





ELECTRONICS MANUFACTURER 


Production increased 200% 


Shown is 90 ° COPYMATIC Lathe with 4- Way Power Rapid Traverse, 
(optional extra). 45° COPYMATIC ond Powershift Preselector 


headstock also available. 
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HOW TO 
JUSTIFY 
YOUR LATHE 
REPLACEMENT 


LOOK AT 
LODGE & SHIPLEY 


FIRST! 


More production at lower 
A cost is the answer to con- 
stant upward pressure on 
prices. Savings proved in 
Lodge & Shipley case his- 
tories * show the wisdom of 
investigating and buying a Lodge & Shipley 
POWERTURN Lathe as a profitable replacement. 


as ae 


Production requirements change. The lathe purchased 
just a short time ago may not be adequate ... judged 
by today’s production, accuracy and economic stand- 
ards. Details in Sweet's Machine Tool File; contact local 
representative through Yellow Pages or write direct 
for case histories and Bulletin No. L-103: 


The Lodge & Shipley Co., 3056 Colerain Avenue, 
Cincinnati 25, Ohio. 


*Nomes and details on request 


lodge & Ghipley 
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This is a MARVEL High-Speed-Edge Hack Saw Blade Cutting a 4” x 4” Titanium Billet 


EVERYTHING'S IMPROVED 
BUT THE 


33 years ago, MARVEL introduced the first welded- 
edge hack saw blades... guaranteed them to be 
shatterproof... and a new concept of power hack 
sawing came into existence. 

In combining, by welding, two materials—a 
narrow, high speed steel cutting edge, and a tough 
alloy steel body, MARVEL pioneered the modern 
hack saw blade. 

When operators learned they could apply the 
heaviest feed pressures and highest speeds to the 
new MARVEL Blades with complete confidence that 
they would nevershatter or‘‘explode” to cause them 
personal injury, hack sawing began the approach 
to its present high level of efficiency. Even cutting 
“exotic” metals, such as titanium, where heavier 
feed pressures are a necessity, the MARVEL Blade 
does an outstanding job and is completely safe. 


| 
\ Write for Bulletin CT-175 which has 
complete details on MARVEL High- 
Speed-Edge Hack Saw Blades. 


ARMSTRONG-BLUM MFG. CO. 
5700 W. BLOOMINGDALE AVE., CHICAGO 39, ILL. 
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GUARANTEE 


Today’s MARVEL High-Speed-Edge Hack Saw 
Blades are greatly improved, even over the MARVEL 
Blades which were the best on the market a few 
years ago. Advanced metallurgy has produced 
better steels; new heat treating and manufacturing 
techniques have brought further improvements. 
The only thing unchanged is the Guarantee: 
THEY ARE SHATTERPROOF'! 


If you haven't used MARVEL High-Speed- 
Edge Hack Saw Blades recently, try them on 
your saws for a month and see the difference a 
truly superior blade can mean in higher speeds, 
greater accuracy, lower cost per cut, and guar- 
anteed safety to operating personnel. Your 
nearby MARVEL Distributor carries a complete 
stock of MARVEL High-Speed-Edge Blades. 
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At ARROW AH) HART 


ALUMINUM 


C= 


40% SAVING 


in production time 
With previous With new 
equipment No. 00 
5 Sec. per piece 3 
Cutting RPM 7200 
rbide tools and gets ex 
with greatly reduced 


BRASS 


ewww 
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i 
30% SAVING 


in production time 

With previous With new 
equipment Ne. 00 
q Sec. per piece 5 
3600 Threading RPM 7200 
+ .001 Tolerance + .0002 
Now uses Carbide tools to full 
advantage, with much better finish 
Slot milled with turret milling 
attachment 


B-1113 STEEL 


ie 
35% SAVING 


in production time 
With previous 
equipment 
7 Sec. per piece 2 
hain drive in new No. 00 
threading close to head 
of breaking screw or 


Production gains average 35% 


with new Brown & 


Arrow-Hart and Hegeman Co. depends on screw machines 
for an exceptional volume and variety of parts used in their 
big line of electrical products. Production efficiency of this 
department is a vital factor in cost control. That is why nine 
teen new Brown & Sharpe No. 00 and No. 2 automatics are 
now in operation, and more are being installed as old model 
machines are replaced. 

The parts described are typical of hundreds of jobs now 
running on the new No. 00 autcmatics. Production gains on 


Sharpe Automatics 


brass, steel, and aluminum average 35‘ 


+, and on some jobs 


where second operations were eliminated, net production was 


increased as much as 100‘ 
Figure the comparabl 
extra speed and precision 


operations 


savings 


you can make with the 


the adaptability for combined 
the faster set-ups and extended tool life. You'll 


record time.” 


see why so many buyers say, “They pay for themselves, in 
For complete details, write: Machine Tool 
Division, Brown & Sharpe Mfg. Co., Providence 1, R. I. 


V/LOUU U Suu 


Brown & Sharpes ORE 
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SIP No. 3K JIG BORING MACHINE 
Send for Catalog 1173 


Illustrated is the machining of a magnesium 
casting for an electronic unit... (A) drilling, 
boring and counterboring 37 holes, 62 diameters @ 
ranging from 0.255” to 5.125”... (B) drilling, V 
’ 


boring and counterboring 11 holes, 16 diameters 


ranging from 0.100” to 0.787”. Here’s the record: 


MACHINING TIME (A)........8 HOURS, 15 MINUTES 
MACHINING TIME (B).........2 HOURS, O MINUTES 


Hows thal fot Production! 


The machine that does it is the SIP No. 3K Jig Boring Machine. It 
has what it takes—ease of operation, increased generous range and and how’s this for 
capacity, plus the basic Precision that is SIP—to finish critically sen- 


nee ; ‘ F 
sitive jobs like this so fast and so well! SIP quality and precision cost hecuracy. 
C 


you no more, 


- HOLE DIAMETERS HELD TO 

y Fe makes Precision Production Hractical ¢ Profitable + 0.0004", —O 
CENTER DISTANCES HELD TO 

AMERICAN SIP CORPORATION +0.00025”, —O 


100 EAST 42nd STREET. NEW YORK 17._N. Y. 
Since 1926 all SIP Machines delivered to U.S.A. and Canada have been calibrated in the INTERNATIONAL INCH (1” 25.4 mm). 
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High Speed Precision 


MILLING MACHINES 


The RIGHT Size For Work 
Too Small for Heavy Duty Millers. 
@ 1%” Collet Capacity Dividing 
HAP tn of ry a Head and Cutter Spindles 
- @ Table Size 25” x 62” 
@ Eight Spindle Speeds — 
110 to 1850 R.P.M. 
@ Plain or Universal 


Write for Bulletin TM-UM 


wy 
Xv, 


RDINGE BROTHERS, INC., ELMIRA, N. Y. 


OFFICES IN PRINCIPAL CITIES. EXPORT OFFICE 269 LAFAYETTE ST.. NEW YORK 12, N. Y. 
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STANDARD 


BROACHES 
from 





WUinute Tan 
KEYWAY BROACH KIT 


In one minute and for as little as one 
cent you can cut a keyway with the 
Minute Man Keyway Broach Kit 
For keyways from ',” to 1” in any 


bore from 4” to 3 





SAVE TIME AND MONEY 
WITH THESE OTHER STANDARD 
STOCK BROACHES 





PmmBhbahethN Herre — 


SQUARE BROACHES ; 











HEXAGON BROACHES 


a mn] 


ROUND BROACHES 4 tol holes 








SEND FOR CATALOG 


AND PRICE LIST 
_ 


The duMont Corp. 
Greenfield, Mass. 


MAIL FREE BROACH CATALOG AND 
PRICE LISTA ribing Square BKroaches 


Hexagon Broache n Type Keyway 


Nan 


Broache i Keyway Hroach Kita to 
‘ 





—<—_“ sane 
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Letters... 


Who pays for depreciation 


Dear Sirs: 
Will you please give us some in- 
formation regarding tax savings 
through depreciation of plant and 
equipment? 

How does depreciation, “recover 
the cost of plant and equipment,” 
as we see mentioned so often? 

Example: Suppose a plant and 
machinery cost $50,000 and will be 
depreciated in 5 years, or $10,000 
per year. Then $10,000 can be de- 
ducted each year from income. 
Suppose the Federal Income Tax 
is 25%; then the tax saving per 
year is $2500. At this rate, how 
would $50,000 be recovered in 5 
years, as $2500 times 5 is only 
$12,500? 

Lloyd Barrick 
Brazil, Ind 


Reader Barrick’s point is well- 
taken, and we suspect others have 
wondered about this mixup. The 
problem arises when tax savings 
are spoken of in the same breath 
with recovery of capital invest 
ment 

The important point here is that 


SHOPMATES 





To Americon Machinist 


330 W 42nd St, NY 36, NY 


you do not recover the cost of 
your machine from the Govern- 
ment. You recover it only by set- 
ting aside a depreciation reserve 
out of your gross income. 

There is no income tax on the 
amount you set aside, because the 
Government admits this is not 
profit. You are only maintaining 
the level of your original invest- 
ment by substituting cash for the 
loss in value of your machine. 

Depreciation is not just a gim- 
mick for reducing your taxes. But, 
it does let you save up, with tax- 
free money, for the purchase of 
machines that will keep your 
plant up-to-date and competitive- 
Ed 


Challenge accepted 


Dear Sirs: 
You published a letter titled 
“Here’s a Challenge” from a par- 
ty who has had much difficulty ob- 
taining a flat-bottomed hole, 1/16 
in. in dia, one in. long, in a piece 
of stainless steel] (AM—Mar 23 ’59, 
p98). 

Drilling small, round, straight, 


SURE WE FEELS BAD//--NO BODY 
EVER GETS TO SEE HIS WORK 
THEY TAKE iT OUT OF HERE UNDER 
ARMED GUARD AN THE NEXT THING 
ITS ZOOMIN' THROUGH SPACE 4 


_ AT 18,000 MILES AN HOUR JZ 
a ; > 
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Designed for maximum utilization — 


It goes without saying that Leland-Gifford special THE JOB: Drill and ream a complete line of 
screw machine master collets and feed fingers 


drilling machines deliver the production you want to ranging from ',” to 114” diameter. 


the precision standards you set. But Leland-Gifford THE MACHINE: A dual operating Leland- 


Gifford special with two work-holding fix- 
tures and four standard self-contained drill- 
— . . ‘ ing units equipped for either plain or step 
mum utilization to make your purchase of a Leland- : feed. Workpieces are drilled in one location, 
aa : ; 7 : indexed to second location and reamed. 
Gifford machine a gilt-edge, quick return investment. Spindle speeds are precisely controlled 
: ; ae : . through variable frequency input to ac 

For Automatic Drilling at its best + spindle motors. Hydraulic feed is infinitely 

adjustable with separate motors driving 


. . . be sure to see Leland-Gifford hydraulic pumps at constant speed regardless 
f spindl j ' 
CALL THE OFFICE NEAR YOU a 


also has in mind the importance of design for maxi- 





— on 


LELAND-GIFFORD Joe venom 


Chicago 5 
2515 W. Peterson Ave. 75 S. Orange Ave 


Detroit South Orange, N.J. 
10429W.McNicholsRd. Los Angeles Office 
Cleveland 22 2620 Leonis Bivd. 


P. O. Box 853 Vernon 58, Cal. 


DRILLING MACHINES Indianapolis 6, P. O. Box 1051 


Rochester 12, P. O. Box 24, Charlotte Station 
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IMMEDIATE DELIVERY 


hg 
Un — TYPE PLUG GAGES 


WIRE TYPE (REVERSIBLE) PLUG GAGES were originated by THE VAN 
KEUREN CO. in 1923, and since that time have been supplied to an ever expond- 
ing group of manufacturing concerns throughout the country and abroad. The 
wire type design has enjoyed tremendous popularity because of the inherent 
economy represented by the fact that the gage units can be reversed, or cut off, 
to obtain substantial increase in gage life. 


As o result of our long experience in developing and pioneering the manufac- 
ture of wire type plug gages and the sale of millions of these units, we have come 
to know what sizes will be required during a given period of time, and have 
prepared ourselves by finishing in advance a multitude of units which are in 
constant readiness for shipment. Our methods of size prediction through research 
and sales analysis have been successful to the point that there is now better than 
a four out of five chance that at any time we will have on hand the gage or 
gages that you need. In addition improved and highly efficient methods of manv- 
facture developed during the years of our work in this field make possible the 
manufacture, to your requirement, of any size not on hand, in an incredibly short 
time. 


VAN KEUREN WIRE TYPE PLUG GAGES ore made to the most exacting 
requirements as to diameter, roundness, hardness, stability and surface finish. 
They are offered in all tolerances from XXX (.00001”) to ZZ, and are available 
as units, in handles, or in sets. 


CUrltt_, co. 


Since 1920 
Watertown 72, Mass. 


THE 


Q4 


173 Waltham Street 
PRECISION MEASURING TOOLS 
»+. rated the world’s most accurate 


Plug Gages - Measuring Wires - Optical Flats and Light Wave 
Equipment - Gage Blocks - Precision Lapping Service and Parts 
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American Machinist - 


deep, precision holes through thick 
pieces of metal is a specialty of 
this shop, but patent procedures 
prevent disclosure of the process 
at this time. However, the en- 
closed sample hole was drilled to 
the specification given above. 
Stainless steel, Type 347, was 
used. 

As a favor to the party who 
wrote the “Challenge,” it is re- 
quested that you forward to him a 
cory of this letter and the sample 
for his inspection and comment. 

Milton A Frank 
Frederick, Md 


We are always glad to act as a 
clearing house between people 
with problems and people with 


answers—Ed 


Metal-ceramic bonds 


Dear Sirs: 

I have read with interest your 
“Metalworking Report” item em- 
titled “Why Metals Bond to Ce- 
ramic” (AM—Apr 6 ’59, p3). 

I am interested in learning the 
source of the information con- 
tained in the item so that I may 
acquire further details on metal- 
ceramic bonding 

I would appreciate it if you 
could furnish me with this infor- 
mation 

Lewis Balamuth 
Long Island City, NY 


The material presented in this 
item was abstracted from a report 
published by the National Bureau 
of Standards—the title: “Sum 
mary Technical Report, STR 
2322.” 

Additional details can be se 
cured from: Office of Technical 
Information, National Bureau of 
Standards, US Department of 
Commerce, Washington 25, DC— 


Ed 


OX. aw = 


Great Scott, Baxter—you're too valuable 
a man to risk on the highways!” 


June 1, 1959 





CALENDAR 


Material Handling Institute—Na- 
tional Exposition, June 9-12, 
Public Auditorium, Cleveland, 
Ohio 


National Association of Metal 
Finishers—Annual Meeting and 
Convention, June 14-16, Statler- 
Hilton Hotel, Detroit, Mich. 


American Society of Mechanical 
Engineers—Semi-Annual Meet- 
ing, June 14-18, Chase-Park 
Plaza Hotel, St. Louis, Mo. 


Society of Automotive Engineers 

Summer Meeting, June 14-19, 

Chalfonte-Haddon Hall, Atlan 
tic City, NJ 


Drop Forging Association — An- 
nual Meeting of Members, June 
21-24, Essex and Sussex Hotels, 
Spring Lake, NJ. 


American Society for Testing Ma- 
terials—Annual Meeting, June 
21-26, Chalfonte-Haddon Hall, 
Atlantic City, NJ. 


Pressed Metal Institute—National 
Meeting, Sept 13-17, Stanley 
Hotel, Estes Park, Colo 


Society of Automotive Engineers 
—Farm, Construction, and in- 
dustrial Machinery Meeting and 
Display, Sept 14-17, Milwaukee 
Auditorium, Milwaukee, Wis. 


American Die Casting Institute 
Annual Meeting, Sept 15-17, 
Edgewater Beach Hotel, Chica- 
go, Il. 


Instrument Society of America- 
Instrument-Automation Confer- 
ence & Exhibit, Sept 21-25, Int’! 
Amphitheatre, Chicago, III. 


American Welding Society—Na- 
tional Fall Meeting, Sept 28- 
Oct 1, Sheraton-Cadillac Hotel, 
Detroit, Mich 


Society of Automotive Engineers 
National Aeronautic Meeting 
and Display, Oct 5-10, Ambas- 
sador Hotel, Los Angeles, Calif 


American Society of Tool Engi- 
neers — Semi-annual Meeting, 
Oct 8-10, Chase-Park Plaza Ho- 
tel, St Louis, Mo. 


American Society for Testing Ma- 
terials—Pacific Area National 
Meeting, Oct 11-16, Sheraton 
Palace Hotel, San Francisco 
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Now...B & § Offers 
20% Savings on 80% 
of End Mill 
Applications! 


Thriftmill 
Brings 
“Throw Away” 
Tool Concept 

to End Mill 


Operations! 


Why is the initial price of the 
NEW B & S Thriftmill 15 to 20% 
less than conventional end mills 
at a time when most other metal- 
working costs are rising? 


This is a new exclusive design, a 
product of B & S progressive en- 
gineering and manufacturing 
techniques. The Thriftmill can 
be produced faster, more effi- 
ciently and therefore costs less. 


Demand for the new Thriftmill 
is so phenomenal—large volume 
production lowers manufacturing 
and distribution costs. 


FOR THAT EXTRA EDGE IN PRODUCTION 


Shop tested on profiling, slotting, 
peripheral milling and many other 
general end milling operations, 
the Thriftmill excels in over 80% 
of production applications. The 
new Thriftmill may mean new 
end milling economy and effi- 
ciency for you. 


Ask your Distributor about the 
New B & S Thriftmill today! 
Send for new CONDENSALOG 
—easy to use specifications and 
prices on over 3300 “standard” 
cutters and end mills to: Cutting 
Tool Division, Brown & Sharpe 
Mfg. Co., Providence 1, 


Rhode Island. oa 


Brown & Sharpe = 


CUTTING TOOL DIVISION 
HIGH SPEED STEEL CUTTERS 
NELCO CARBIDE TOOLS 
END MILLS 


(BS 


PROGRESS IN PRECISION FOR OVER 125 YEARS 


, a“ ‘ 
A 
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Pivoted Gaging Tabie 
mounted on 
longitudinal slide 


The New Sheffield Coordinate Measuring Machine 
checks hole location with far greater precision 
and speed than is possible by any conventional 
means 

It is especially applicable to bearing plates, 
computor and instrument frames, etc., having 
hole location tolerances of .0002” to .002” and 
hole diameters from .040” to 4.000”. Measure- 
ment is not affected by hole diameter or tolerance. 

A rotating adjustable Centerfind mounted ona 
cross slide is used to tram the hole and establish 
the precise position of the hole. 

The work is clamped in place on a pivoted 
table mounted on a longitudinal slide. It is a 
simple matter to “zero in” two hole locations 
and advance from one bore to another accord- 
ing to print coordinates, setting up the dimen- 
sions with 4-inch barrel super-micrometers which 
read to .000010” and end standards. No compli- 
cated master setting gages are required. 
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NEW HIGH-PRECISION, 


LOWeCOST METHOD 


OF CHECKING HOLE LOCATIONS 





Easy to set up, to operate and to change over 
from one job to the next. Speed of setup and 
checking assures it will pay for itself in an 
amazingly short time. 

Available with either electronic or pneumatic 
measuring instruments in three standard sizes — 
6"x 6", 10°x 10" and 11”x18”— also special 
capacity models built to customer's order. 


Write for COORDINATE EDS #193-58. 
The Sheffield Corporation, 


Dayton 1, Ohio, U. S. A., Dept. 1. eine 


a is = 
= 2g +l of Bendix Aviation 


~LAT Fs 
fecture and for kind 
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MACHINE TOOL COMPANY 


specializes in the design 
and construction of 

practical versatile multi- 
operation machine tools. 


Basic features stressed in 
all Buhr machine tools 
include: 


QUALITY rugged design and manufacturing 


accuracy are combined to provide 


long trouble-free operation. 


CONVERTIBILITY Buhr uses standardized “building- 
block” parts wherever possible in 
its machines, fixtures, etc. 

All such parts are held to 
interchangeability tolerances. 


PRODUCTIVITY _ dependability is designed and 
built into Buhr machines to 
insure maximum productivity per 
man-hour consistent with 
production requirements. 


LOW DOWN TIME —every effort is made to minimize 
downtime by careful attention to 
future maintenance 
requirements, etc. 


VERSATILITY Buhr machines have a well-earned 
=e reputation in industry for their 
versatility. Many can produce 
a variety of parts with a minimum 
changeover time. 


Buhr welcomes the opportunity 
of discussing your machining 
requirements. Give us a call or 
drop us a line. 


ANN ARBOR, MICHIGAN 
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the symbol of 
quality in 
multiple operation 


~ 


high and low 


production 
equipment 


{wo 
examples 











Buhr 


now adds years 
of useful life 
to machine tools 


onvertibility, year by year, has 
become an increasingly vital feature 
of all Buhr Economatics. Today there 
is an even broader use than ever 
before of standardized ‘building 
block’ principles in Buhr machine 
components and fixtures while close 
tolerances on such parts insure 
maximum ease of convertibility. 


Today you can count on an even 
greater part of the original 
investment in an Economatic to 


stretch out amortization periods. 


This 10-hp 6-station dial-index ma- 
chine was the latest thing several years ago. It 
made power steering gear housings on a 33- 
second cycle. 


Two recent 


Three years ago, the then bra 
machine was producing torque converter hi 
on a 23-second cycle. Plate blanks were « 
one end of the machine and, after automa 
adapters came out the other end. 








igned twice. The same 


roduces it. 








N: Now, it is again a 6- 
station ‘ete but with 40-hp main motor. 
Cycle time is still 30 seconds. The stepping up of 
power from 10 to 15 and then to 40 hp to keep 


Two years later, the pace with material changes illustrates the extra 
j machine was converted to a 4-station 15-hp capacity built into Buhr machines. Conversion has 
dial, making somewhat different power steering simply kept it modern. Most of the original in- 


gear housings on a 30-second cycle. 


vestment is still at work. 


xamples show how SUHfF convertibility 
2ct your future machine investments 


en brand new Buhr transfer 
srter housing adapter plates 
were automatically fed into 
utomatic operations, finished 


J 


c PRIOR TO 1958 


on the same basic 


=” 





Economatic 





When the ‘2-dimensional” adapters were 
discontinued, the machine was not retired. It was converted to 
making three-dimensional torque converter housings. Far from 
declining in efficiency, output of the Economatic was stepped up. 
Cycle time was cut to 14 seconds although the number of oper- 
ations was increased to 94. 











a These tough steel steering knuckles must 
be machined carefully to prevent distor- 
tion. Two at a time come off a 16-station ( 


ANS y transfer after 26 operations. / a 
() ae , Transfer Machine #C-4572 > 


7 different road machinery parts are } ( 
produced on one automatic machine. Set- 2 Jd by Nees 
tings for different parts are pre-selected 
with a dial switch. 

Shuttle-type Machine #C-4552 ROAD MACH'Y PARTS 


STEERING KNUCKLES 





Cast manifolds (both LH and RH) are 
produced at a rate of one every 21 


‘ ¢ seconds on a 20-station machine. a~ 
ie Trarsfer Machine #C-4524 a 


, « “a , 
ra "a Connecting-rod caps are made from steel 2 f 
vr iS forgings in 12 operations on an 8-station 
"4 dial-index machine. Four caps are finished 


am | in an 18-second cycle and they can be 
used without preselection. 


MANIFOLDS Dial Index Machine #C-4965 CONNECTING-ROD CAPS 





Typical jobs on 
various &UF4#Fr? Economatics 


Any random selection is naturally incomplete. If you don't see a 
part that looks like yours, send us a part print and we will be 
happy to tell you what Buhr Economatics are doing to cut costs 
on your type of part. 


POL FLEEP wachint TOOL COMPANY 


ANN ARBOR, MICHIGAN 


Ask for more information by machine number 





43 operations are performed on either Sm! 
aluminum or cast iron housings at 21 sta- , 
tions. Time cycle is 21 seconds per part. Se 


Transfer Machine #C-4098 





From 19 to 28 operations per part > 


performed on 32 different valve body y <a a 
styles on the same machine with only ' s— 
— 


simple tool changes. 





Trunnion Machine #C-5021 
ALUMINUM OR CAST IRON VALVE BODIES 





J On this part, a short Buhr Economatic trans- 
fer machine has eliminated an annual re- oe Qa a 
tooling cost averaging $40,000 per year. eee #7 


Short Transfer Machine #C-5188 oe Si @ ete. @;2 ™ 9: 


tgs 
: —_ ae 









Laon 





All spark plug holes are combination en ET ce 
drilled and reamed on a simple 2-fixture @ a 


4-station machine with a 1 2-spindle head. 





Single-station Machine #C-4941 


CYLINDER HEADS 





= SPotT NEWS... 


Total military spending for new plant and equipment will drop from $351 mil- 
lion this year to $272 million in fiscal 1960. 


Congress wants to sell off $4 billion worth of surplus metals, alloying materials 
and similar items in the $8-billion national stockpile. Odds are against any quick 
opening of the spigot, however. Involved are: abrasives, aluminum, cadmium, 
chromite, copper, graphite, lead, magnesium, mercury, molybdenum, nickel, rub- 
ber, tin, tungsten, vanadium and zinc. 


Britain has come up with an American-styled plastic-bodied car designed for 
the U S market. The “Shamrock” is powered by an Austin A-55 engine, is a 
two-door convertible. Body is made from laminated polyester resins and fiber- 
glass. Chassis is of pressed steel. It’ll sell for $1700 here. 


Official: the Big Three automakers will build small cars: Henry Ford II and 
Chrysler’s L L Colbert chose May 21 to confirm that “barring unforeseen market 
conditions” their companies will have small cars, named Falcon and Valiant, 
respectively, for fall introduction. Next day, GM chairman, Frederic G Donner, 
announced that GM will build and market by this fall an “American light car” 
called the Corvair. (First report of small cars appeared in AMERICAN MACHINIST 
15 months ago—AM—Feb 24 ’58, p89.) 


Central hydraulic systems for passenger cars will become a reality within the 
next 15 to 24 months, a leading Big Three automotive engineer told AMERICAN 
MACHINIST. A similar system for commercial vehicles is under parallel develop- 
ment. From a central power source, it will operate brakes, steering, windshield 
wipers, starters, window lifts and adjustable seats. 


Auto manufacturers are planning the shortest possible close-down periods for 
new models this year, in this way hope to attain about two months more produc- 
tion in the model year than they did last year. 


Pentagon’s latest drive to break up idle packages of military-owned machine 
tools is a key factor in reduction of government spending for new production 
equipment. Latest Defense Dept figures show that last year 210 packages of ma- 
chine tools were broken up, releasing more than 17,000 items for use elsewhere 
in the military establishment or for assignment to the government’s tool reserve. 


Why do companies fail? A National Screw'Machine Products Association panel 
came up with these reasons: absentee management, labor troubles, lack of long- 
range planning, “too many eggs in one basket,” unrealistic pricing, gambling 
with a government contract, errors in estimating, failure to delegate authority, 
placing responsibility with wrong people, poor customer relations. 


It’s an ill wind that blows no good. Some appliance manufacturers (particularly 
those coming out with new lines this summer) think a prolonged steel strike may 
give them a chance to unload inventories of old models. 


An electronically scheduled overhead conveyor and transfer system a mile-and- 
a-half long is the core of Singer Mfg Co’s new household sewing machine plant 
in Elizabethport, NJ. The system has eight conveyors, the most sophisticated be- 
ing the electrostatic-paint-line conveyor. This is 1660 ft long, has three drives 
and four power takeoffs. The foreman dials in his part mix and rate in the 
morning, then lets controls take over. The controls automatically shut the line 
down in case of malfunction and indicate the trouble spot. 


Metalworkers are being rehired at a faster clip than workers in virtually any 
other segment of the economy. Exception is the auto industry, still with the high- 
est unemployment rate among manufacturing industries—8%. Among factory 
workers, “operative” employees (operators of fork trucks, machines, etc) have 
the highest unemployment rate (7%), while between 5 and 6% of craftsmen and 
foremen are still out of work. 
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BUSINESS 
IS UP 


Get your share 
and keep it there! 


THREADWELL TAP & DIE CO \ Stocking Worehouses: New York — Cleveland 
GREENFIELD, MASSACHUSETTS Detroit — los Angeles — Greenfield, Mass. 
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WASHINGTON... 


Renegotiation to be extended . . . 


The controversial Renegotiation Law will be re- 
newed with little of the liberalization sought by 
defense contractors. The House Ways and Means 
Committee has okayed a bill extending the law 
four years (the administration seeks only a 
two-year extension), retaining most of the 
tough rules opposed by arms makers. 


The Act’s extension does give defense contrac- 
tors two major concessions: (1) It requires the 
Renegotiation Board to spell out details on how 
it makes excessive profit determinations in indi- 
vidual cases, thus making it easier for contrac- 
tors to prepare appeals on board rulings; (2) 
It allows for appeals from Tax Court decisions 
on Board rulings in the U. S. Court of Appeals. 
But the committee voted against the defense 
producers’ plea for an exemption from renego- 
tiation for contracts with incentive clauses and 
for a provision guaranteeing a set rate of profit 
on defense work. 


Metal Trade Fight... 


An AFL-CIO high command feud over the right 
of metal trades unions to organize in competi- 
tion with industrial unions is still simmering 
after a near settlement. 

AFL-CIO President George Meany thought he 
had an acceptable peace plan worked out by 
Federation vice presidents—Joseph Keenan for 
the crafts and Joseph Bierne for the industrial 
unions. But when Bierne authored a report giv- 
ing the metal trades unions the right to organize 
as a department for production and mainte- 
nance workers—provided they could show jur- 
isdiction—his old CIO associates rose up in 
arms. 


They are still demanding that the crafts must 
organize separately; that they can no longer do 
across-the-board organizing in competition with 
the steel, auto and other industrial unions. 
The craft vs industrial union rivalry is particu- 
larly acute because higher skilled jobs in auto- 
mated factories are increasing, while production 
jobs are falling. 


Taft-Hartley reform... 


Reform legislation is still touch and go. But if 
Congress approves a bill it’s likely to be tough- 
er than the labor unions want. Labor lobbyists 
are hard at work to tone down the Senate’s 
Kennedy-Ervin bill to their liking. But the 
House Labor Committee is going the other way, 
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by proposing curbs that the Senate-passed Ken- 
nedy-Ervin doesn’t offer. 

AFL-CIO strategists will attempt to kill any 
tough bill, but first they will try for a reform 
measure that doesn’t include a “Bill of Rights” 
or curbs on organization picketing and second- 
ary boycotts. 

However, the current mood of Congress, despite 
its liberal tone, is a crack-down on labor rack- 
eteering. 


Air defense missiles... 

Future production schedules for surface-to-air 
missiles have been put under a cloud by a new 
Pentagon reappraisal of air defense policy. Ob- 
jective is to re-examine duplicating weapon 
systems and to weed out marginal ones. Behind 
the new study is the argument of some military 
strategists that the U.S. is spending too much 
on air defense missiles which provide only mar- 
ginal protection, that the funds should be spent 
on offensive weapon system. In essence, this is 
the old argument that the best defense is a good 
offense. 

On its own, the Defense Dept has scaled down 
total new orders for the Nike Hercules, Hawk, 
and Bomarce air defense missiles some $390 mil- 
lion from this year to about $710 million worth 
of procurement in fiscal 1960. But new orders 
for the Navy’s Talos, Terrior, and Tartar ship- 
to-air missiles will be boosted 

Now the Senate Armed Services Committee has 
ordered a freeze on construction of new Nike 
Hercules bases, has tied up $50 million in build- 
ing money voted last year (but still not con- 
tracted out by the Army) for more than 25 new 
bases. 

The action doesn’t directly affect the missile 
production budget. But it’s now likely the Army 
will hold back output of Hercules missiles and 
supporting electronic gear—except for replace- 
ment parts—unless the construction freeze is 
lifted. 


Missile spares vs aircraft spares... 
The production trend from aircraft to missiles 
has allowed the Pentagon to slice its unspent 
carryover funds (a perennial sore spot to Con- 
gress) from $8 billion to under $6 billion over 
the past two years. Up to now, much of the car- 
ryover was earmarked for manufacture of spare 
parts. For new aircraft, 20% of total production 
costs now cover output of initial spares (down 
from 30% last year). On missiles, the military 
puts only 5% of the production cost aside for 
fabrication of spares. 
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itPays To Replace 


An analysis of cost records at Philadelphia Gear Corporation, 
Philadelphia, Pa., shows, according to Mr. John Walker, Shop Foreman, 
“A savings of up to 30% in overall production over 
our older 42” Bullard V.T.L. with our 
46" Cut Master V.T.L., Model 75.” 











This saving is accredited to the fol- 
lowing built-in features of Cut 
Master, Model 75: 

Greater rigidity and solid construc 
tion — allows heavier cuts 

Greater accuracy with accurate fin 
ishes — reduces spoilage 
Simultaneous cutting with turret 
and side head — reduces machining 
time 

Ease of operation with Pendant Con 
trol — reduces operator fatigue 
Low maintenance cost — less down 
time 

One shot lubrication system — as 
sures adequate oil to all parts’ of 
the machine 
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4,000 pound Drum for gate hoist which is bored, faced and turned on 46" Bullard Cut Master V.T.L., Model 75 


THE BULLARD COMPANY BRIDGEPORT 9, CONN. 
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DETROIT... 


Success in Dearborn... 

The millionth 1959 model Ford passenger car 
came off the Kansas City assembly plant lines 
on May 15. The milestone unit was nearly one 
full month ahead of original planning estimates, 
and sales continue to boom. 

Ford’s pace is nearly 50% ahead of 1958 as a 
result of nine consecutive schedule hikes that 
have added 140,000 cars to the total. The divi- 
sion is also running first in registrations, show- 
ing a year-to-date margin of 2000 over Chev- 
rolet. 

Demand for the six-cylinder engine is so great 
that it is being built on a round-the-clock 
basis. Waiting periods of up to a month for this 
option have undoubtedly sent many would-be 
buyers to the competition. As a partial solution 
to the problem, Ford is now offering to rebate 
to dealers the full extra cost of a V-8 engine, 
with the idea that the savings can be used as 
bait for economy-minded customers. 

Even greater future optimism was shown by 
Ford VP C R Beachman. He recently predicted: 
(1) Industry sales in the second quarter will be 
35% above second quarter last year and higher 
than the corresponding period for 1957, (2) 
Sales in the third quarter will be 40% higher 
than 1958 and will approximate 1957, (3) 
Fourth-quarter sales will be significantly better 
than either 1957 or 1958 — especially if 1960 
models live up to expectations. 


The Third Column .. . 


A smoldering, underground war with few tac- 
tics barred has developed in recent years be- 
tween suppliers of competing automotive mate- 
rials. The odd result is that the men who 
actually design the cars have found themselves 
out in the middle of no-man’s land dodging 
brickbats. 

The feuds have bred some strange alliances. 
For example, the various primary aluminum 
suppliers, who normally won’t speak to each 
other, are one in their attack on all forms of 
steel used in automotive trim. Several have 
treated automen to elaborate shows, featuring 
all-aluminum cars of the future, in attempts to 
upset the habitual assumption of steel usage in 
structural body parts. 

Steel makers, of course, are fighting back with 
equal vigor despite clashes of interest within 
their own camp. Here, nickel, as used in chrome 
plating is being touted on Detroit radio stations 
as superior by inference to stainless steel, which 
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also contains goodly amounts of nickel. 
Chemical companies that produce the plastic 
sheet used in laminated safety glass are telling 
auto engineers via consumer advertising that 
this type of glass is safer than the tempered 
variety, which it is not. 

An association of “genuine” leather producers 
is spending millions in a rear-guard action 
against the inroads of cheaper vinyls that are 
getting to look and feel more like leather than 
leather itself. Makers of polishes are just crank- 
ing up to deny auto industry claims that the 
new melamine enamels and acrylic lacquers 
never need waxing. Oddly enough, the principal 
supplier of acrylic lacquer (DuPont) is also one 
of the nation’s largest producers of polishing 
compounds. 


There is discord within single suppliers who 
produce both rayon and nylon cord for tires. 
Nylon is out for the lush original equipment tire 
market, and rayon will defend itself down to 
the death of its last salesman. 


Lastly and most recently, plastic producers are 
touting new resins such as Teflon, Delrin and 
Zytel as suitable substitutes for metal gears and 
bushings in certain applications. Rigid linear 
polyethylenes of various brand-names, as well 
as DuPont’s new acetal resin, Delrin, aim at re- 
placing steel and aluminum structural parts. 


All of this is commendable in one sense — be- 
cause it means progress. But auto engineers are 
becoming outspokenly annoyed at some of the 
tactics used. This is particularly true when the 
material makers try to influence the public to 
in turn influence the engineer by demanding 
this or that material in new model cars. 


Examples that sting most involve accusations 
that present materials are unsafe, as in the glass 
and tire cord promotions. The latter even by- 
passes the man who should know the most about 
tire safety; namely, the tire maker. Almost 
equally rage inspiring is the polish makers’ 
claim (implied) that auto makers are liars. 


One leading auto man, annoyedly sampling a 
supplier’s martinis after an uncommonly 
lengthy filmed treatise on design deficiencies in 
today’s cars, told us that a new material can get 
into his shop for only three reasons: (1) When 
it does the same job for less cost, (2) when it 
does such a superior job that cost within reason 
is not a factor, or (3) when there are temporary 
periods of artificial shortages. “I don’t mind be- 
ing prompted to think,” he snapped, “but I dis- 
like being pressured, especially in public.” 





...an example of Automatic Production by Greenlee... 


700 malleable iron 
pipe fittings an hour... 


The Greenlee 5 station, horizontal, automatic indexing machine 
shown above was designed and built for high-production 
machining of malleable iron pipe fittings. The pipe 
fittings are loaded, four at a time, indexed and machined at 
the rate of $76 to 712 pieces an hour, depending on size. 
Che machine accommodates five different sizes of fittings. 

STATION 1—automatic load 

STATION 2—bore and rough counter-bore 

STATION 3 — finish counter-bore and chamfer 

STATION 4 — tap 

STATION 5 — automatic unload 


Let a Greenlee representative show you the modern Greenlee 
approach to automatic production, 


MACHINES DESIGNED... 
WITH THE FUTURE IN MIND 


GREENLEE wes. | vcwor, unos 
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AIRCRAFT 
and MISSILES... 


New York-California hassle... 


“We must not tolerate making a WPA out of our 
nation’s defense effort.” That’s the sum and 
substance of California’s statewide effort to 
squelch New York-proposed geographic restric- 
tions on defense contract awards. 

New York wants to know why it has only 12% 
of U S missile contracts while California has 
more than 21%. L A Chamber of Commerce 
President J E Fishburn says it’s because Cali- 
fornia’s “natural climatic and living conditions 
have attracted more than 25% of the nation’s 
scientific brainpower.” 

California Chamber of Commerce managers are 
banding together “to use every resource at our 
disposal to fight this unwarranted attack by 
Eastern legislators seeking Congressional inter- 
vention in a competitive defense market.” 

In Washington, California’s Senator Kuchel 
forecast that the “New York Bill,” simultaneous- 
ly intoduced by 40 Congressmen from that state, 
will “end up in the ash can where it belongs.” 


“Competitive bidding” ruckus... 


New York Senators Javits and Keating are co- 
sponsors of the bill, which is designed to force 
more competitive bidding (at least two firms in- 
volved in all negotiated contracts) and “prime 
consideration” for labor surplus areas, and for 
small businesses and suppliers. Their claim: 
more than 85% of defense contracts are now 
negotiated and California gets most of them. 
California's Senator Engle in a Senate debate 
pointed out some fallacies in attempting to so- 
licit competitive bids on such complex products 
“that haven’t even been designed yet.” 

California’s aircraft and missile manufacturers 
are particularly bitter over the New York-coined 
phrase, “competitive bidding,” which they claim 
is nothing more than a system that would force 
the government to give major consideration to 
factors other than performance capability. Such 
legislation, they claim, would be dangerous not 
only to the defense program but to all defense 
contractors, regardless of size or location. 


ICBM speedup under study... 
Expanded production of Atlas ICBMs and a 
stepup in the Minuteman ICBM development 
program are being considered by the Defense 
Dept 

The “maximum” proposal on Atlas—which 
ARDC’s General Schriever is pushing—would 
involve the increase of seven operational squad- 
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rons, from nine now planned to 16. It would 
mean expanding output from 90 missiles for op- 
erational emplacement to 160, three-shift pro- 
duction for Convair, and a total extra cost of 
some $2.5 billion over the next three years. 


The Defense Dept already has some $500 mil- 
lion uncommitted on this year’s books with 
which to step up the two ICBM projects—extra 
funds voted by Congress last year for additional 
production which the Pentagon has yet to con- 
tract out. At the same time, Congress is also 
expected to tack on extra funds to the fiscal 1960 
budget for ICBM projects. 

The Atlas speedup recommendation was made 
by Air Force Secretary Douglas after consider- 
able debate within the service. General LeMay, 
Vice Chief of Staff, has made no secret of his 
dissatisfaction with Atlas, would prefer to use 
extra Air Force money for bomber procurement. 
It’s not known whether Douglas has accepted 
the “maximum” speedup plan or has scaled it 
down. 


Status on Minuteman... 


The Minuteman speed-up proposal comes on the 
heels of Defense Secretary McElroy’s recent re- 
port to Congress that the project is already be- 
ing pushed as fast as possible. Project officials, 
however, pooh-pooh the claim and argue that 
Minuteman’s budget must be hiked if target 
dates are to be met. 

The Air Force’s schedule calls for “initial oper- 
tional capability” for Minuteman—that is the 
first few missiles in the hands of troops—in 1963. 
The missile is not expected to be operational in 
quantity until 1965. First flight of a complete 
prototype is not likely before 1961. 

The project’s budget for this year totals some 
$200 million—including an increase of some $114 
million under pressure from Congress. Next 
year’s budget amounts to $260 million 


More review on budgets... 


Senator Russell (D-Ga,), chairman of the Senate 
Armed Services Committee, wants to get into the 
aircraft-missile budget review. He’s pushing a 
bill to require specific “authorization” legisla- 
tion by his committee before the Senate Appro- 
priations Committee could vote out a military 
appropriation for aircraft and missile procure- 
ment. 

By tradition, the Committee already acts on “au- 
thorization” bills for military construction and 
naval shipbuilding prior to Congressional ap- 
propriation of funds. 
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In 
Control 
Centers... 


Federal Pacific 
gives what you're 
looking for 


RELIABILITY 


11 -gauge 
formed channels bolted together for 
maximum structure rigidity FRONT UNIT RELEASE—completely 
pecial disengages unit from energized bus... 
beryllium copper alloy stabs provide ; NCH T for un- can be locked in open position to pre- 
high-pressure, low-resistance unit- matched job flexibility...individual units vent accidental contact 
connections to silver-plated bus or complete sections can be added, re- 
moved or interchanged to meet varying 
job requirements — present and future 
M ‘-up to 20 units can 
be mounted in a single vertical section 
y oversize wiring spaces 
simplify initial installation and facili- 
tate change of units 


$s 


FULLY ENCLO NiTS—steel barriers 
isolate each unit from adjacent parts 
DOORS MOUNT ON STRUCTURE-prevent 
accidental contact with energized bus 
when starter unit is removed 


Nothing has been left to chance in the design of this control center. Structure, operating efficiency and dependability—as well as to provide unified responsi- 
starters, and protective devices have all been carefully engineered, manufac- bility for performance. For complete details write for Bulletin 2-2000A, Federal 
tured and coordinated by Federal Pacific to assure the highest standard of Pacific Electric Company, General Offices: Dept. 305, Newark 1, New Jersey 


a FEDERAL PACIFIC ELECTRIC COMPANY 


ne 
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MACHINE TOOLS... 


Business in upswing... 

Net new orders for machine tools are moving in 
the right direction. In April, the total in cutting 
types was $39.1 million, almost the same as in 
March. For the first four months of 1959, orders 
added up to $144.1 million, a healthy gain of 
53% over the unhealthy volume ina the same 
period in '58 

For two consecutive months net orders for cut- 
ting type machine tools have been running close 
to an annual basis of half-a-billion dollars. While 
this level of sales is far below the better years 
in the industry, it is a considerable leap up from 
where the volume has been. 

Orders for forming type machine tools have 
stayed very close to the $10 to $11 million mark 
every month this year. The April figure was 
$10.8 million. 

The January-April tetal of $42.8 million is a 
husky 68% above the similar months of last year. 


Shipments looking up too... 


Shipments of both cutting type and forming type 
machines suffer by comparison with 1958 for 
the simple reason that builders came into this 
year with backlogs severely depleted. Neverthe- 
less, shipments of cutting type machines 
amounted to $32.9 million during April, whereas 
n January they were only $23.4 million. April’s 
production of forming type machines is reported 
to be $10.8 million, as against $7.9 million in 
January. 

The feeling all along has been that machine tool 
orders will be better the farther the year pro- 


Metal -cutting machines 
Millions of dollors 
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gresses. The volume thus far in 1959 has been 
higher than many builders anticipated. Even 
so, it is still far from satisfactory. 


The new orders forecast for metalworking ma- 
chinery, made periodically by the McGraw-Hill 
Department of Economics, points to 161 for the 
second quarter (1950=100), 157 for the third 
quarter and 167 for the final quarter of this year. 
Actual index figure for the first quarter was 144. 
Prediction is that orders in the first quarter of 
1960 will reach 176. 


Foreign tools and dies shunned... 


Makers of automobiles, household appliances, 
business machines and aircraft are not buying 
tools and dies abroad except for trial purposes. 
Moreover, they have no intention of doing so. 
They expect to continue placing the major por- 
tion of their tooling work with independent con- 
tract tool and die shops. 


These conclusions came out of a survey con- 
ducted by the National Tool & Die Manufac- 
turers Association among 10 leading U S 
companies. Two firms admitted that they had 
imported single sets of trial tools but did not plan 
to buy more abroad. Other companies have not 
purchased any foreign tooling. A major West 
Coast aircraft maker will start a program this 
fall calling for a minimum of 1.2 million man- 
hours of outside tool and die work that may run 
into 1961 


Metal-forming machines 
«Millions of dollars 
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Value analysis 
boosts production 30% 


This was the outstanding result when a metalworking company studied and evaluated pro- 
duction of piston pin bolt heads with a Ryerson representative. The Ryerson specialist 


recommended Rycut* 40—the world’s fastest machining alloy steel in its carbon range. 


REJECTS 
DOWN 15% 


PRODUCTION 7 TooL ure 
UP 30% "] EXTENDED 50% 


Other cost-cutting results: 


In addition to boosting production, this risk-proof Ryerson alloy reduced rejects 15% 


. Increased tool life 50% ...and gave parts a better finish. Ryerson value analysis of 
materials and methods may help solve some tough problems for you. Contact your 


nearby Ryerson plant for details. 


€) RYERSON STEEL 


Member of the <<} Stee! Family 


STEEL « ALUMINUM « PLASTICS «+ METALWORKING MACHINERY 
NATION'S MOST COMPLETE SERVICE CENTERS /N PRINCIPAL CITIES COAST TO COAST 
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MATERIALS... 


Hot-work properties tested .. . 


To control microstructural variations to a de- 
gree which cannot be obtained by any other 
procedure, heat-resistant alloys are being stud- 
ied at the University of Michigan. A better 
knowledge of the relationship between micro- 
structure and creep-rupture properties may 
lead to structures with superior properties. 


“A”-nickel was used to study the effect of 
working on properties in the as-worked condi- 
tion. A-286 alloy was used as an example of a 
material whose properties are influenced, after 
solution and aging treatments, by the conditions 
of prior working. The studies, conducted by A P 
Coldren and J W Freeman under the USAF’s 
Wright Air Development Center auspices, will 
define the basic principles for use in developing 
optimum properties in any alloy. 


Stress-relaxation test unreliable... 


Analysis of stress-relaxation tests has resulted 
in a strong recommendation to completely dis- 
continue uni-axial relaxation testing. Instead, 
new flexing procedures should be developed to 
determine the stress-rate effect under uni-axial 
as well as under two-dimensional and three-di- 
mensional states of stress—both with and with- 
out superimposed temperature fields. 


According to A M Freudenthal of Wright Air 
Development Center, relaxation data can be ob- 
tained only from actual relaxation tests. Con- 
version of creep data into relaxation data, 
either directly or by way of “isochronous” 
stress-strain relations, produces highly unreli- 
able results. 


Practical transmutation? 

Radioactive processes, says Ivan Bardin, vice 
president of the Soviet Academy of Science, will 
help engineers “design” metals of the composi- 
tion they need without the necessity of intro- 
ducing expensive and rare admixtures as they 
must today. He forecasts that synthesis of ele- 
ments, by changing the structure of their atomic 
nuclei, may enable the production of ores of rare 
and widely scattered elements in the quantities 
needed by industry. 


One cannot help wondering what, if any, con- 
nection exists between Dr Bardin’s forecast and 
last year’s announcements, by Soviet Minister 
of Mines Anropow, of the vast ore deposits in 
Siberia and the far-eastern provinces. As we 
mentioned in announcing these fields, a great 
quantity of effort and capital equipment stands 
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between ore and an ingot of pure metal. Per- 
haps, in the USSR, it is more practical, or 
quicker, to develop transmutation processes 
than it is to refine the metals. 


New magnesium-—rare earth metal... 


For missile applications, a new magnesium— 
rare earth metal alloy, designated EK31XA, has 
been deveolped by The Dow Chemical Co. 
(Midland, Mich). A number of prospective 
users of the alloy are evaluating sand castings 
produced of the new alloy by Dow. Didymium 
is the rare-earth metal. The alloy contains 
3.2% of it plus 0.6% zirconium; the balance is 
magnesium. 


Sand castings of this alloy combine good room- 
temperature tensile properties with excellent 
tensile strength at 600 F. They also offer ex- 
cellent creep resistance at this elevated tem- 
perature for up to 10 hr, according to Dow. In 
long-term properties, including creep strength 
up to 1000 hr, the castings are serviceable to 
about 450 F. 


EK31XA alloy is readily castable, it can be 
welded by argon-are or helium-arc methods, 
and it can be finished by standard magnesium 
finishing technique. Dow pointed out that it also 
is proving to be a good forging alloy 


Next outstanding material .. . 

We asked a metallurgist recently what he would 
nominate as the next outstanding manufactur- 
ing material. He might have said superalloys, 
or inorganic polymers, or reinforced plastics, or 


tungsten, or silicon carbides, or one of many 
other materials under recent development. In- 
stead, to our surprise, he said “wood.” Then, 
quite earnestly, he pointed out that of all the 
manufacturing materials being researched by 
man, wood is receiving the least attention. Per- 
haps it is too commonplace. He may have a 
point. Our friend mentioned that, in its natural 
state, wood offered a variety of characteristics 
via its many forms: lightness, strength, wear re- 
sistance, flexibility, heat resistance, formability, 
etc. Then, he said, it can be treated, impregnat- 
ed, or densified to open many more characteris- 
tics. Wood has been, and is being, used for gear 
teeth, shaft bearings, roller-skate wheels, pipe, 
forming rolls and dies, and many other mechan- 
ical components. Yet, its full potential is un- 
tapped. We'd appreciate receiving your opin- 
ions—about his opinion and the next outstand- 
ing material. 
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IN ONE MACHINING CYCLE 
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Ex-Cell-O Custom Machine—with 


quick-change tooling—speeds output 
of large, cast-iron track rollers 


This Ex-Cell-O Custom Machine features precision—in 
a big way. 


A track roller for rugged, off-the-road equipment, is 
clamped in the hydraulically-actuated fixture; the rest— 
from rough to finish—is automatic. 


The part is first rough-bored on both ends at the same 
time. Then both slides retract and the fixture indexes 
into position for finish boring and facing at both ends, 
simultaneously. (Drawing, above-right, shows rough 
and finish tooling.) Slides again retract and the fixture 
is unclamped, ready for the next cycle. Easily changed 
tooling heads and clamping jaws permit precision 
machining of any of three similar components with 
minimum lag in production. 


59-23 


See your Ex-Cell-O Representative, or write direct for 
full details on Ex-Cell-O Custom Machines—specially 


designed with extended capacity for changing produc- 


tion needs. 


EX-CELL-O FOR PRECISION 


CORPORATION 
DETROIT 32, MICHIGAN 


EX-CELL.O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS e GRINDING AND BORING 
SPINDLES @ CUTTING TOOLS @ RAILROAD PINS AND BUSHINGS © DRILL JIG BUSHINGS 
@ TORQUE ACTUATORS @ THREAD AND GROOVE GAGES © GRANITE SURFACE PLATES eo 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS @ DAIRY EQUIPMENT 
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WRHIAT’S AHBAD... 
in Metalworking 


Metalworking output is back at pre-recession levels... 


Metalworking production is now definitely 
headed back toward the peacetime record level 
reached late in 1956, is already at the high pre- 
recession levels of 1957. 


Most noteworthy comebacks have been made 
by the automotive and electrical machinery in- 
dustries, with the slow-to-recover machinery 
category now definitely on the upswing. 


Basic metal production, notably steel, is smash- 
ing all-time records for output and shipments— 
due of course principally to hedge-buying of 
steel against the threatened strike. 

Most steel producers are by now resigned to a 
work stoppage. Predictions: 4 to 10 weeks. 


But advance orders for the post-strike period are 
picking up at the steel mills. Result is July busi- 
ness will be very heavy and high operational 
levels should continue well into the fall. 


Steel warehousers say demand for sheet and gal- 
vanized products is running 60% ahead of last 
year, with structurals running only 12% ahead. 


Warehouse inventories are now estimated at 
more than 3.5-million tons (about a five months’ 
supply), but sheet supply in some areas is down 
to three months or less. This situation could be 
complicated still further if Steelworkers’ Union- 
controlled warehouses (about 10% of U S ware- 
house capacity) strike along with the union. 


Current automobile sales levels are apparently 
high enough to dispel fears that field inventories 
are the highest in history (about 1-million 
units). The industry is now beginning to accept 
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much higher inventories as normal. 


Auto people are optimistic about the third quar- 
ter despite possible paralyzing results of a pro- 
longed steel strike. For one thing, foresight has 
built up steel inventories to the point where pro- 
duction will continue uninterrupted through any 
reasonable (4-5 weeks) strike period. 


Other consumer durable goods are booming too 
—particularly appliances. Most appliance manu- 
facturers report business is well over 50% ahead 
of last year, and is far ahead of the total for the 
corresponding month in record 1955. 


One company reports that its home freezer sales 
in the first quarter rose 248% above comparable 
1958. Other big first-quarter gainers: ranges 
96%, clothes dryers 47%, automatic washers 
61%. 


Radio and television output is booming. One 
major manufacturer, for example, reports that 
portable radio sales are up 15%, clock radios 
20%, table radios 10%. 


Even more spectacular gains are recorded for: 
auto radios—40 to 45% over last year, television 
sets 40%, and hi-fi sets (including stereo) up a 
whopping 110% over last year. 


Those metalworking products based upon hous- 
ing starts are all doing better this year—water 
heater sales and output are up 10% over com- 
parable 1958, and home heating and air-condi- 
tioning units are up 20-25%. Outlook in these 
industries is for a continued gradual pickup 
through 1959. 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


MAY APR MAR~ APR 


Esti- Pre- Re- 
mated liminary vised 


Total 
Index 176 174 170 





Machinery ... 141 
Electrical 

Machinery ... 194 
Autos 132 
Other 

Transportation 353 338 
Other 

Metalworking . 149 





WRAIAT’S AHHAD... 
in Business 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 


minary 
Total index 
159.0 158.9 158.5 





Metalworking 


Machinery 184.1 183.8 


Other Machinery 


exc. Electrical . 169.6 169.8 


Electrical 


Machinery . 159.3 159.4 





Fabricated Metal 


148.8 148.7 
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Steady gains in output ahead... 


Gross National Product for the first quarter of 
1959 turned out to be slightly higher than anti- 
cipated. And because GNP is already past $470 
billion, the second quarter rate, too, is likely 
to exceed earlier estimates that set it at a rate of 
$475 billion 

The added boost to GNP has come from heavy 
inventory buildup. Businessmen increased their 
stocks by more than $5 billion in the first three 
months of the year, with steel users’ strike- 
hedging responsible for much of the buildup. But 
automakers have stepped up output in the face 
of rising demand, so that inventories of new cars 
have also been growing 

Business levels for second half 1959, however, 
should be pretty much in line with expectations, 
and GNP for the last three months of the year 
should be close to $486 billion annual rate. 
Heavy inventory buildups should slacken during 


the last quarter of 1959 because (1) the steel 


strike will then be history, and (2) interest rates 
are rising and it is getting to be more costly to 
carry large stocks. 

Rising interest rates will also make it more cost- 
ly for consumers to buy on credit and to buy new 
homes—so even though consumers will continue 
to spend freely, they will think twice before 
going on a credit-buying spree. 

There is still no indication that this Congress is 
made up of free spenders. And even though 
some appropriations have been greater than the 
President has asked, Congress on the whole has 
been careful in passing out public funds. And 
now that most talk about action on unemploy- 
ment has been squelched by a sizable drop in 
the number of unemployed, deficit spending by 
the government is not likely to boost GNP to any 
extent. U S production, then, won’t go into any 
big spurt this year. Rather, it will increase 
steadily. 





INDICATORS 
100)* . 


WEEKLY BUSINESS 
Business Week Index of Activity (1947-49 
Steel ingot operation (thousands of tons) 
Electric power output (million Kilowatt hours) 
Production of automobiles and trucks 


Engineering construction awards (Eng. News-Record 


INDICATORS 


MONTHLY BUSINESS 


Index of industrial production (1947-1949—100) * 


Index of durable n 
Durable goods manufacturers’ sales, millions* 
Machinery manufacturers’ sales, millions* 
Durable goods manufacturers’ new orders, millions 
Machinery manufacturers’ new orders, millions 

* Seasonally adjusted 
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millions) 


anufactures production (1947-1949 


Latest 
Week 


152.3 
2.674 
12,684 
172,325 
$468.2 


Preceding Yeor 
Week 


Ago 
151.9 123.2 
2,631 


1,523 
12,659 


11,257 
170,993 113,998 
$415.6 $588.1 
Lotest Preceding Yeor 
Month Month Ago 


149 147 126 


100) * 164 160 131 


$14,343 
$ 4,228 
$15,149 
$ 4,802 


$13,870 
$ 4,131 
$14,918 
$ 4,198 


$11,670 
$ 3,685 
$11,488 
$ 3,511 
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If they are “AMERICAN” 
Hole Wizards they are 
DRILLING...TAPPING and 
BORING MACHINES 


«»-not just radial drills! 





To further improve their boring qualities the 
new “AMERICAN” 9 inch and 11 inch column 
Hole Wizards now may be equipped with a 
FINE FEED BORING ATTACHMENT. 


This attachment, furnished in addition to the 
standard feeding mechanism, merely by the 
flip of a lever reduces the standard feed range 
75 per cent. 


The fine boring feeds thus provided are the 
answer to precision boring on radial drills. 
Many tool and die shops are already using them 
for high precision, fine finish boring of jigs 
and fixtures. 


And don’t overlook the advantages of the Hole 
Wizard's Helical Gear—Lo-Hung Spindle Drive 
—NITRIDED SPINDLE AND SLEEVE—TIMKEN 
MOUNTED WITH OUTSIDE ADJUSTMENT 
FOR SPINDLE BEARINGS. 


These exclusive “AMERICAN” features permit 
putting your radial drills to work at a profit. 


® Ask for bulletin No. 325 
and get all the facts. 


LATHES AND RADIAL DRILLS 
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1other Tinnerman Savings Story... 


Easier, faster, better, cheaper...4 reasons 
to use SPEED GRIP Nut Retainers 


Easier because anyone anywhere on the J. I Want to achieve these benefits of SpEED Nut 
Case tractor production line can snap the spring Brand Fasteners for your product? Refer to your 


teel retaining legs of the Speep Grip into punched Sweet's Product Design File, section 7-Ti, then 
panel holes. No special skill required. Hole align call your Tinnerman representative (listed in most 
ment is no problem — the nut “floats” inside the Yellow Pages under ‘“‘Fasteners”’). Or write to 


we to compen ys for normal tolerances in the TIM MRAERMAN PRODUCTS. INC. 
' hy ) } emblec 
part Ing a nbled Dept.12 + P.O. Box 6688 + Cleveland 1, Ohio 


Faster no staking, no welding. No retapping 
of paint-clogged threads because SpEED GRIPS can 


be applied a/fer painting. And they pop quickly T i N N Ee R M A N 


and easily into position for final assembly 


Better heavy-duty Spreep Grips make possible Speed Mula 


sturdy, reliable attachments because both the cage 


and the nut are made of high quality steel. In case 

of accidental cross-threading, the Sprep Grip can 

easily be replaced. You never have to “make do’ is av, ~ 2A 
with a sub-strength fastening ; 


Cheaper J. I. Case estimates a savings of about FASTEST THING IN FASTENINGS* 
30°; per fastener over the previous method 


CANADA Dominon Fasteners (td. Hamilton, Ontario GREAT BRITAIN Simmonds Aerocessones Ltd. Treforest, Wales FRANCE Simmonds S$ A. 3 rue Salomon de Rothschild. Suresmes (Seme) GERMANY Mecane Bundy Gmbil Heelberg 
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Getting Costs Where T hey Should Be 


Almost every metalworking company will tell 
you that business is getting better. All signs point 
to further improvement ahead, with some tempo- 
ary dislocation if a steel strike should occur. 
But the rise in profits is not keeping pace with 
the rise in dollar volume. Competition is rough 
And in many tra 


ing tact 


nsactions, price is the determin- 


This kind of situation... 
€asluy contributes to many recriminations 

il bidder immediately is labeled by 
disgruntled competitors as “a price-cutter.”’ But 
sometimes the price cutting has resulted from 


] 


lower production costs and the ability to main- 
tain comfortable profit margins at the successful- 
ly-quoted prices 

With manufacturers carefully sharpening thei 
pencils to figure quotations on inquiries these 
days, the time never was more propitious to ex- 
amine manufacturing costs. Increased business is 
1 wonderful thing as long as you can make a 
reasonable profit on it. On the other hand, profit- 


less prosperity is bad for everybody concerned 


Plenty of manufacturers... 

are aware of the situation just described. And a 
the recent survey of the McGraw-Hill Depart- 
ment of Economics shows, they are going to do 
something about it. To be specific, they plan to 
spend considerably more money than they have 
lately for new plant and equipment. 

More significant, the bulk of the investment 
will be put into replacement and modernization 
and not into expansion. This year, the automobile 
and auto parts industries will spend 90 cents out 


of every dollar of capital outlay to replace and 
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modernize. Industrial machinery manufactur- 
ers are allocating 68° % of their capital expendi 
tures for replacement and modernization. In the 
electrical machinery field the ratio is 58%. 
What’s more, as metalworking management 
looks beyond 1959 into the early 1960s, it be 
comes even more concerned about the need fo1 
<eeping abreast of new production technique: 
n those years even a larger share of the money 
into new plant and equipment will find it 
ito modernizing and replacing existins 
equipment, according to present planning as re 
ealed by the McGraw-Hill survey. 
This shift in emphasis makes sense. It has been 
well stated by James H Goss, 
General Electric, who points out that General 


vice president of 


Electric has enough productive capacity for it 
requirements in the near future but intends to 
pend money on existing plants to help lower 
unit production costs and improve the company’s 
competitive position 


To put it another way... 
management’s chief concern is with productivity 
Its aim is to realize the most out of the available 
men, machinery, materials and their capabilities 
for producing goods. That is why its capital ex- 
penditures this year and the next few years will 
be mostly for replacement and modernization 

The point is that 1959 is a year in which to 
watch costs. It is a year in which to get your pro- 
duction costs down to a level enabling you to 
compete successfully in the market place for or- 
ders and then earn a satisfactory profit in filling 
them. Modernization and replacement of old 
equipment with new is one way of getting those 
costs down where they should be 
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Allen’s New ’60 Series — 
Socket Head Cap Screws | 


@) ® give up to 2’; times more 
i load carrying capacity 


i cn -ee without indentation! 


In Allen’s new ’60 Series, head diameter of sizes from '4” up is now 
uniformly one and one-half times the body diameter. In many sizes 
where this ratio was not called for by 1936 Series specifications) 
this will provide more under-the-head bearing surface, and a pro- 
portionate increase in clamping force. Loads are more evenly dis- 
tributed, and the greater bearing area in many cases eliminates 
need for washers. 

Socket sizes have been increased in many cases— greater wrench- 
ing area permits higher tightening torque—which resists fatigue 
failure, and lengthens the life of the threaded joint. 

e A new 2-band knur!l will identify all ALLEN Cap Screws (except 

Stainless Steel) that conform to the new 60 Series specifications, 

New labels on boxes will also identify these. 
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— ¥ e@ The 1936 Series of Allen Cap Screws will continue to be available. 


COMPARISON OF ALLEN 1960 SERIES AND 1936 SERIES SOCKET HEAD CAP SCREWS 





T 7 
HEAD DIAMETER BEARING SURFACE TENSILE LOAD | TORQUE INDUCED TENSILE LOAD 
Minimum Minimum PERCENT OF TO INDENT IN SOFT STEEL? | TO INDENT IN SOFT STEEL? 
SCREW (inches) (square inches) | INCREASE IN (Ibs.) (Ibs.) 


Se  aaamcgsegs — . . BEARING 
1960 1936 1960 1936 | SURFACE! 1960 1936 1960 1936 
Series Series Series — i Series Series Series Series 








_ . peer 


365 367 44 044 | _ 4,750 4,750 2,780 2,780 
457 429 70 052 33 7 440 5,600 4,380 3,300 
553 1) ayy | om 12,100 12,100 =| 7,000 7,000 


615 140 103 | 36 15,000 11,000 =| 8,850 6,450 
739 183 183 ons 19,500 19,500 11,500 11,500 
863 ’ 216 35 31,000 23,200 18,500 13,600 
987 424 224 89 45,000 24,000 26,700 14,100 
1.111 585 253 | 131 62,500 27,000 36,800 15,900 
1.297 748 405 89 82,000 43,500 48,500 25,500 





tes FOr ad «, %, and “2 diameter have no signif nt effect on bearing surface or holding power of screws 


Jentot 


Ask your Industrial Distributor about ALLEN '60 Series Cap Screws. 
Write for samples and complete specifications. Ask for Bulletin G-25. 


Al i vo (NG MANUFACTURING COMPANY 
Hartford 1, Connecticut, U.S.A. 


Stocked and sold by leading industrial distributors every where 
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ls US productivity misdirected? 


J ust where is all this constant striv- 
ing for more and more productivity, 
more and more new products every 
year going to end? Economist Ken- 
neth E Boulding of the University of 
Michigan asked that question at 
ASME’s National Production Engi- 
neering Conference last month. 
Answering his own question, 
Boulding “Just because some- 
thing can be done is no damned rea- 
doing it.” Look, he said, at 
the upsurge in highway construction 
day everything will be cov- 
Or take, he added, 
t the 
part of automotive designers, result- 
ing “in an American car that is mere 


said 
son for 


-“one 
ered in concrete.” 


the current over-zealousness on 


y moveable costume jewelry.” 
A product, Boulding said, 
some need or want—and util- 
: ultimate product. In his 
opinion, today’s engineer’s tendency 
close to the forest he can’t 
see the trees may well result in an 
ultimate product of less utility than 
The American 

sa in point, he said 
Trouble with engineers, Boulding 
said, is that they’re “sub-optimizers.”’ 
In other words, they prefer to attack 
group of 


must 
satisfy 


ity is the 


to get s¢ 


its preaecessor car 


Case 


} 


an overall problem as a 
arriving 

Using 
this method, engineers in Boulding’s 
opinion as often as not arrive “at the 
right solution to the wrong problem” 

the 


zations 


small individual problems, 
at a “best solution” for each 


natural outcome of sub-opti- 
breeding sub-optimiza- 


tions 


“Professional corruptness”’ 


“How do we prevent the solution 
small problems from getting in 
way of solving the large prob- 
First, he suggested, we must 

| the pulse of the market. But the 
new things isn’t what it 
Because of this, Bould- 
production has become a 
»-culture that manipulates the 
ynsumer to accept whatever is pro- 


1arket for 
used te pe 
ing ala, 


duced. “You might call it profession- 
al corruptness,” he said. However, 
he does not blame the engineers, 
he calls “child-like innocents,” 
but rather the marketing people 
Summing up, Boulding said, “We 
are spending money on gadget re- 
while many of our real 
to death for lack 


whon 


search 
wants are starving 
f research.” 


We are putting efforts into 


our 
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trivia, not essentials, he said, and we 
have lost our interest in beauty, as 
witness our new homes and build- 
ings. “We do something for the sake 
of something else which is done for 
the sake of something ‘a 
Boulding concluded, “and not for its 
own sake.” 


else, etc, 


Total quality control 


“Total quality control” is General 
Electric’s name for a method that 
wraps up appraisal costs, failure costs 
and prevention costs into a neat, 
easy-to-analyze package. For _ in- 
stance, using TQC General Electric 
finds that out of every TQC dollar, 62¢ 
into failure costs, 28¢ into ap- 
and 6¢ into mainte- 
nance of patterns and The 
remaining 4¢ goes into pure preven 
tion 

As reported by GE Manufacturing 
Services VP H B Miller at the Con- 
ference, General Electric is concen- 
trating on the prevention of defects, 
rather than pouring money into the 
correction of such defects after they 
occur. So this pre- 
planned “make it right the first time” 
program been at GE that quality con- 
trol costs have dropped drastically 
as production increased markedly 

This does not mean however, Mr 
Miller said, that TQC involves 100% 
inspection. Too, TQC has been found 
to work equally well in high-produc- 
iob 


goes 
praisal costs, 


tools 


has 


successful 


tion and shops 


Measuring productivity 


rather vague 


Just what it 


“Productiv ty is a 
and all-embracing term 
is, how it can be measured, and some 
trends that have shown up over the 
last 60 or 70 years were explained by 
George Washington University econ 
omist John W Kendrick 

“Output,” he said, “must be related 
to four factor 
terials and technology 
that 
productive efficiency 

The 
output 
-how. To 

You 


at least it the 


labor, capital, ma 
to make sure 
been an 


there ha 


difference in tangible input 


and continued, lies in 


know management he ad- 


vised must keep productivity 
l ndustry average 
Otherwise over the long run profit 
Sales tricks, market 
ike will only go so 


Spe aking before ASME’s National 


Production Engineering Conference 


itv, Kendrick 


in Detroit last month, Kendrick 
pointed out that outputs and inputs 
must be matched, or at least re- 
lated. Whatever items are kept on 
the input list, he said, outputs cor- 
responding to them must be kept 
on that list, too. 

Odd production units must be re 
duced to a common denominator, and 
the best way to do this is on a basis 
of output less excise taxes and the 
price of inputs. 

Input price of labor, Kendrick said, 
should be based upon actual hours 
worked, not hours paid to give a 
higher indicated output. And prices 
must be measured in constant dollars. 
In other words, a base dollar value 
1950 dollars) must be estab- 
lished and this should be used for 
both input and output 

‘Consumers,” Kendrick said, “tend 
to shift their buying to those items 
which haven't risen so much in price” 

therefore any price index figures 
should be re-evaluated every 
10 years or so 

Speaking on trends in productiv 
that the rate of 
productivity has increased at a steady 
2.1% per year since WW IL. That’s the 
overall figure, but within that frame 
work productivity has increased 5% 
for utilities, 4% for chemicals, on 
down to lower-than-average rates for 
building construction 


(Sas 


used 


said 


leather and 
trade 

One thing that will aid productiv- 
itv, Kendrick tax reform 
that would allow industry to “charge 
the going rate of interest 
its equity capital.” 


said, is a 


a cost 


and the last word 


Viewed from the 
Outside” was the intriguing Confer 
ence topic presented by Reverend 
Scott Paradise of the Detroit Indus 
trial Mis Productivity, 
particularly increasing productivity, 


‘Productivity 


ion more 
he said, is “a good and moral thing 

Why? “We think that an increase in 
productivity is 
material wealth, lei 
thus happine . . the step is then 
productivity to good... Work 
ers are human and productivity 1 


f their they for it 


omehow linked with 


more ure and 


from 
sake, and not 
int 


“But the 
resource 


reckle misuse of thi 
for trivial things 
take,” Reverend 


planet’ 
indeed a mi 
Paradise concluded 
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Don't be penny-wise and pound-foolish if you want to... 


Make your capital investment pay off 


irrent trend away fron +100 
f 


tools and much labor to com 





oo] ind le labor, the race 
o not to those shops whose fa 
he most costly, but to 

icilities are best fitted 
Consequently, each 

yming more and more 


the right machines for 


Ane automation ac- ANNUAL RETURN 
george ON INVESTMENT ($) 


iachinery, and the 
| 4 eo 
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Kuyper add 
job of capital 


lying than this balancing of 2 3 4 5 
onal for Three yrinciple 
t ipply, aid na Ae . - TIME (YEARS) 


purchase 
f new plant and equipment lo return on investment for a given pit 
The cour yf action chosen must 
» the best po ble 
Where possible, purchase of each enough work to make a tracer at to install a spacer table under a 
hine, piece of equipment or ac- achment worthwhile? If so, would radial drill. 
must be justifiable a 2-in. machine be more desirable? In other words, a small additional 
e jected h flow (initial outlay ! sizes large enough to jus- outlay for a machine tool accessory 
plus upkeep) must be low enough t i he use of one or two new single- often pays off in a big gain in pro- 
maintain a favorable rate of retu pindle bar automatics —operated ductivity. Too, Kuyper said, on 
on the iny ment singly or in pairs? heavy capital equipment the labor 
Picking the right machin Is part of the load such that it savings factor is negligible compared 
aid, is today like trying to pick t hould be bought from a specialty or with the percentage of base cost. 
winner In a race where each horse varts manufacturer? Can or will de- For instance, a $3000 jib crane for 
a different distance, starts a gns be changed so as to make the handling tools over a $300,000 hori- 
place and has a different machine obsolete? zontal boring machine need save only 
handicap Complex? Yes. But a_ business 1% of the machine’s operating time 
For example he cited a case wher annot afford to be second best in (in waiting for overhead cranes) to 
a load analyst recommends a i ability to produce at minimum justify its cost of installation To 
‘w l-in. bar turret lath bought cost,” Kuyper told the Conference, that saving could be added 1% of the 
to increase production in small ‘ . in the words of a successful ‘ost of operating the crane. 
parts producing shop. builder ‘add the last 5%, which sells For costly equipment it is of major 
First, several makes of tur the other 95%.’” importance that all details of the pro- 
lathes and choices of attachmer ‘his principle applies, Kuyper posed operation be examined ex- 
have to be considered. Then co: i, whether it is in the purchase of haustively, Kuyper said, to insure 
some other alternatives based or ) versus 100 footcandle lighting for that all practicable accessories have 
close study of the job: Is_ there irafting room, or whether or not been added for maximum output. 


96 American Machinist * June 1, 1959 





S 
- d # a 


Tight Rivets Driven Faster The hydraulic bull rivet 


i s up to ly dia thot). Riveter is carried on a traveling jib crane. is faster 


r will drive 20-25 rivets per 


mal pneumatic riveting 


. each mounted on its own wall crane, 
bv 46 ft t or chord assemblies 


) 


Steel Fabricator Modernizes 
for Growing Market 


ridges. Fabrica- 


for these 


new buildings, plus ig hoo ind | 


+ = 
l€ for 


nacnine 
struc- 
comfort should en tu not a static business, either 
steel fabricator tandpoint of volume or 
to push into growing markets ng Those who 

Steel lightest, most woul <a: n top in this highly 
proved material for the framework ( itive business must set their 
and commercial build- 10U in order during a lull period 


facili materials han tion of el memt 
y and labor S 
able a well-known 


change 


remains the 
of industrial 
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A good case study of forward plan 
ning lies in the modernization and 
expansion program of Bethlehem 
Fabricators, Inc., Bethlehem, Pa. This 
concern has just completed the first 
overhaul of its facilities—based on 
forward planning—in more than 58 
of existence. Any prior im- 
provements were dictated by the 
needs of the moment, not from an 
analysis of what logically lies ahead 
Here is what Bethlehem Fabricators 
got for $750,000: 

Capacity Increase—42%, from 35,- 
000 to 50,000 tons per year. 

New Girder Shop—a “mass pro- 
duction” shop for bridge girders up 
to 150 ft long, as needed for the ex- 
panding highway program. Plate 
girders weigh up to 50 tons, have a 
of 10 ft. Lattice girders are 

o assembled. 

Material is unloaded from cars di- 
rectly into one end of the girder 
hop. Along one side of the building 
are three Baush double-arm, radial 
drills, each carried by a wall crane 
The center section of the building is 
used for fit up. A crane with a 25-ft 
to carry a 4300-lb hydraulic 

and rivet heater, is installed 
on the other long wall. The 72-in 
riveting bull will drive 20-25 (up to 
134 dia hot) rivets per min., or twice 
as many as was possible previously 

The crane operator also heats riv- 
et using a Cheston electric heater 
(five 3-step electrodes), and tosses 
them to a catcher working with a 
riveter manipulator on top of each 
girder. Underneath the assembly, 
which rests on man-high steel horses, 
the chief riveter adjusts the rivet set 
to the work and pushes a switch con- 
trolling hydraulic pressure. 

The girder shop has two 
overhead traveling crane 


years 


height 


reach, 


rivete!r 


25-ton 


Warmth in Open Buildings 
In steel fabricating plants, the ends 
of buildings are usually always open 
» allow easy crane access to mate 
yards. The result is 
and drafty working 
onditions in winter. Much time i: 
st in lighting salamanders and 
juddling around them for warmth. 
A system to provide heat for pro- 
iction workers, in seven buildings, 
ivolves use of 290 gas-operated in- 
ra-red heaters. Rows of these heat- 
are spotted overhead to heat busy 
as. Infra-red rays warm only the 
jects they touch—employees, ma- 
tools, floors and structural 
el in their path. Any additional 
fuel costs are more than made up by 
the savings in man-hours attributed 


rial in storage 
irfully cold 


nervy 


to the new heating system 
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Weed out errors to get 
better centerless grinding 


If quality is good enough to allow sampling inspec- 
tion, you have reached tight control over tolerances 
and scrap. This goal can’t be reached, though, unless 


By William Ff 


companies have installed auto- 
son centel 


These 


the form of 


nay be an 
further 
by the adoption of even 
nt al \ 


investigation 


i contro 


ction in 
not 


+t 


would 
for 


iving 


De er 
could 
tion area by 
pla 
inspection 


p ( 
impling 


r ' 
th l 


then in mind, | 


per 


considering a 


' 
( 


rough 
A n 
a n 
app 
aay 


| 


re ¢ 


aevice 


It may 


lanufac 


oximately 600 


ole 


Wackenhuth, professional engineer 


then assign 
rances to these 


best be done 
typical high-volume 


ay 


by 


T} 


f ] 
1©CCU 


grinding problem 
feed 
ardened-steel pins at a rate 


ipm. His day- 


pread over a period 


through 


turer 


rance 


it basis 1s 


ont a two-shift 
).00025 The 


+ Ee 
at SIZE 


1 on 
in grind 
quipped with automa 
\ yn both the 


line 


roughing 
Manage 


possibility 


ng mac 


the o! 
like 
to 


d another way, man- 


grinding, would 


tiral ¢ 


actual tolerance 


ts a quality improve 


ippeal! 


ot UU not 


old a 
0.000050 


lly h 
In 
the 


and en 


Analysis of Fixed Errors in Machine 


Machine scatter 
piece to piece voriation 


Discrepancies of the set-up masters 
due to incorrect size marking temperature 
etc 


voriations, wear 


Discrepancies in the gaging equipment— 
due to drift, discrepancy between actual 
piece-part size and the reading on the 
automatic gage, discrepancy 
automatic control gage and the hand 


between the 


checking gage 
Discrepancy of the size-correcting mechanism 


to follow the dictates of the avtomotic 
control gage 


Original 
Analysis 


000030 in. 


Re-assigned 
Values 


0.000010 in. 


not known 


0.000065 in. 


you recognize and eliminate sources of error in ma- 
chine, gaging device and operational procedures. 
Here’s the way to analyze the problem 


ccasionally reaches a low of 0.000075 

It makes a great difference 
r we compare size perform- 
r short periods or a longer 
ime—say, 48 hr—and, in addition, 
we include output of several men. 


tT 


0 


he 
» ¥ 
f 


Basically the problem resolves 
itself about three salient points: 


1. Machines which are capable of 
grinding on a long-term, day-to-day 
with a total tolerance spread 
n 0.0001 in 

Controls which 
in the dimensional ou 


to matintain 


basi 
with 

2 are capable 
lox King 
tnese machines 
0.0001 in. spread 

3. Education of operating person- 
nel in the proper use and care of the 
equipment, as well as a thorough in- 
doctrination in the quality concept 

At this point, we should list the 
various factors that contribute 
deviation of e work 
an automatic grinder o 
considered. These ca 


ulated according to: 


try 
tri 
to the 
over-all tl 
fron 


ty pe 


size 
f the 
al 


tal 


Errors Attributable to Machine: 
Natural piece-to-piece variation, 
»f the machine output 
in feed jue 
work flow from th 
‘tc. Changes in feed 
ariations in grinding 
in turn, vary the 
the wheels and, of 
course This condition 
known as machine “breathing.” 
3 oading of the wheel 


T 
hu 
+. Breakdown of the wh 


+ 


atter, <¢ 


Variations rate to 


yns in e 
jams, ¢ 
ause \ 
pressures, which, 
pacing between 


the ze 1s 


Errors Attributable to 
Machine Controls: 
Inaccuracy of automati 
from poor repeatability 
drift 


inherent 
n the automatic gage, as well a 


gage 
ading 
2. Dimensional size 
drift 
iue to temperature change 
3. Inability of the size-correcting 

to track with the dic- 


the gage. 


Errors Attributable to Operation: 
Error in the set operatin 

ro size) of the automat 
incide with the fixed hand 
2. Improper automatic - gage - con- 


g point 
gage to 
gage 
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tro] set points, and or, improper am- 
plification of the gage. 

3. Frequent readjustment of 
operating set point. 

4. Dimensional error in the size of 
the set-up masters used to calibrate 
both the automatic and hand gages 

5. Parallax in reading the auto- 
matic and the hand gages. 

6. Condition of the work blade 

7. Improper setup of the entrance 
and the exit guides of the machine 

8. Improper alignment of the work 
through the and the 
automatic gage 

9. Out-of-round work 
proper setup 

10. Improper grinding, and or, reg- 
ulating wheel for the particular 


the 


flow machine 


due to 


im- 


work 
11. Improper dress-off of wheels or 
failure to wheels as needed 
t wili be noticed that the greatest 


dress 


number of causes of size variation is 
attributed to operating personnel 
Each of the tabulated items 
tributes its portion of 
to the product, but, the 
must 


con- 
inaccuracy 
total of all 
not ¢€ 


of 


these inaccuracies xceed 
hundred millionths 
(0.000100 in.) 

Each machine contributes it 
inherent inaccuracies to the product 
These 
for a particular machine but differ 
ancther 


one inch 


an 
own 


inaccuracies are usually fixed 
slightly from one machine to 
These fixed errors are itemized in an 
accompanying table 

If we 
the actual grinding tolerance we get 
0.000100 —0.000065 0.000035 in. total 
allowance for all other variables 
uch wear of work blade, deteri 
and grinding 


ent in set 


from 


subtract this total erro1 


as 
f regulating 
] nisalignn up, ete, 
and in addition, the above mentioned 
of the siz 
the 


not 


‘disc repancy 
sm to follow dic- 

tates fF the gage.” We do 
leeway to insure a good risk 
As outlined thus far 
annot accomplished 


hav S 


objec tive 
the 


rror! 


oul 


be under 


above conditions of allowable 


as it exists 1n the present equipment 


T+ 


lt is necessary to revise downward 


the fixed errors to 
goal In 
assign new max! 


allowable satisfy 


OI approach our otner 


words, we must 
for each cause of error 


mums major 


and make 
thi 


the equipment conform 

target Re-assigned values are 
likewise tabulated. Their 
ted from the grinding tolerance 
is 0.0001000 — 0.000040 0.000060 in 
t other This 


total ll 
the 


sub 


sum 
trac 
for a variables 
figure is in realm of reality 
It has been shown 
to 
a grinding dev 


that it is a prac 
and to 


lation of not 


tical possibility achieve 


nt , 


alin 
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more than hundred millionths 
of an inch long period of 
time, providing improvement is made 
in the three considered. The 
responsibility for achieving this goal 
groups: equipment 


one 


over a 
areas 


rests with two 


builders and users 


Specifically, the machine builder 
must recognize and correct the fol- 
lowing items: 

1. Improve the performance of his 
machine in such manner as to insure 
the machine capability well within 
the 0.000010 in 

Recognize the fact in 
well thought” that the size-cor 
recting mechanism attached to 
basic machine becomes a part of the 


must be 


deviation allowance 
“deed as 
as 
his 
machine, and as such 
his responsibility. He must, therefore, 


work in close cooperation with the 


basic 


gage builder. To date, much improve- 


ment be made in this direction 

The 
reticent regarding 
their To 


drift 


can 


gage builders as a group are 


the capabiliti - 
that 


product ay 


over an 


Taking up the leeway on a 


San Francisco Naval Shipyard ran up against 
Part 
taper 


massive rudders 


the 


kevway in tf two 


centerline, owed wall of 


ng and dr ig machine was too large 


tion designed produced an adapter “for 


ire in Weeks 
milling attachment wit! 


to do such 


The adapter enabled power 


out loss of lateral strengt 


ble,” is meaningless. It is the re- 
sponsibility of the gage builder to 
make known to the buyer: 

1. Specifically what is the 
mum gaging error due to hysteresis? 

2. What is the maximum error due 
to drift over an 8-hr day? 

3. What is the maximum error due 
to the shifting of control points dur- 


maxXl- 


ing this 8-hr day? 
4. Do the gaging capabilities fall 
within the allowable 0.000010-in.? 
It is the joint responsibility of the 
machine builder and the gage build- 
discrepancy of the 
mechanism to follow 
dictates of the automatic control] 
to the allowable 0.000010 in. 
the does 
meet all of the specifications outlined, 
the stated goal be 
comes the responsibility of the op- 
Now, it is nece 
the process to insure 
This can 


be done through education 


er to limit the 


correcting 


installed 


equipment 
achievement of 


rating personne! 
sary to regulate 
ain 


success 


anda mall 


education of all operat 


keyway 


a tough problem recently—machining a 
of the keyway paralleled the bore 
The shipyard’s Morton draweut mill 


so the Heavy Tools Se 


».o-1n 


i delic ite iob 
concentrated angle milling in a restricted 


nventional angie 


be « ied to co 





1 drill because turret stroke is short, and drill 


Gun drill works in turret lathe .. . 
! ! ! ed rec] amped to feed to full depth 


Hv) ‘ 


Portable power makes gun drills 


By Hans F Krell, supervisor, methods & tool design 
(, & L Hypro Div, Giddings & Lewis Machine Tool Co, Fond du Lac, Wis 
A portable hydraulic unit helps mod- 
ified turret lathes add gun drilling 
to their usual routine of standard op- 
erations. The special accessory pro- 
vides pressure to flush chips out of 
gun-drilled holes in _ forged-steel 
spindles for machine tools. 
Bot! tl are addle ty pe 
son with a 4! ! 
indle pee i up t 
ra3-A Warner & 
I pindle and 
beer 


pl 


ielivers 

to 800 psi, 

ually suf- 

a 25-gpm 

Pumping unit supplies oil . . . pum} n Vickers 

{ t r turret lath y = sel aff ! f valve, a 1000-psi pressure gage, 
tx 4 k rter, and hose 


American Machinist * June 1, 1959 





Worm-and-wheel reduction gears . 
nounted with motor on machine bed to produce 


rath 


Equipment is removed when regular 


of turret lathes 


Milling-machine spindles are gun-drilled . . . 


of turret lathes The heat-treated forgings have been <~kim 


Heat-treated and  rough-turned 
spindles of AISI 4140 and 4145 at 
hardness ratings of 28-32 R., and 
heat-treated and stress-relieved Ni- 
tralloy-G spindles at 207-241 Bhn are 
drilled 


Gun drills for cast iron 


Economies on the steel spindles led to 
gun drills for small CI and steel 
brackets, which are machined on a 
300-T Giddings & Lewis horizontal 
boring, drilling, and milling machine. 
The fixture will accommodate 18 dif- 
ferent parts, and is positioned inside 
a hinged hood that prevents coolant 
and chips from spraying around the 
hop. At the base of the hoced a leak- 
proof pan drains cutting fluid to a 36- 
l tank 

Coolant is supplied by the portable 


gallon floor-level 


pumping unit built for the turret 
lathes, or by a similar skid-mounted 
unit with a 10-gpm Vickers pump and 
10-hp motor 
Coolant enters the machine fr 

flexible hose and through a Sealol 
non-rotating fluid-transfer coupling 
on the machine spindle. The gun 
drill rotates at 1600 rpm and feeds 
at 2.5 ipm to cut holes 0.4375-0.4330 
in. in dia. and 4% in. long. Surface 
finish and accuracy are good enough 
that two hours of lapping time has 


been eliminated 


Gun drills also work... 
on horizontal boring, drilling, and milling machine. Splash hood has been removed here 
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Pitch-line chuck t ea v ea it crest il rr s 1 g gear support by tooth faces only 


Plastic makes helicopter gears more accurate 


By W J Cassady, cear-development engineer, and - n-filled epoxy resin is a good ma- 


Worth al for a workholding fixture be- 
cause it hard, strong, stable—and 


J Pullous plastics development engineer, Bell Helicopter Corp, Ft 





especially because it is easy to form 
This gear chuck was built by casting 
against the tooth face of a 
year, which produced ac- 
reverse tooth forms that re- 
little subsequent machining 
fixture is required because 
spiral bevel ring gears must be 
1 ground both on tooth faces and 
to remove heat-treat distor- 
The cast fixture with built-in 
hapes is to mount production 
o their backs can be equalized 
us will leave a minimum amount 
grind stock for the final operation 
1e tooth face in a Gleason grind- 
The fixture is in reality a pitch- 
chuck that supports the gears 
1 back-grinding operation 
a cast-iron base was ma- 
admit a central work-lo- 
ig, the pattern gear was 
ind the gaps between were 
with clay. Parting agent 
because the plastic ad- 
y to metal. The plastic 
ist 11B) was poured, then al- 
» cure for 72 hi 


‘leanup machining was necessary 


ove plastic adhering to the 


cut clearance 
| ing at 


itl 


Tooth 


Cast-iron base is machine 
ind a plug hitted to center the ge 


i 
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machining is required only if a pro- 
duction gear acts as pattern. A spe- 
cial gear with addendum 0.01-0.02 in 
oversize can act as a pattern, and will 
leave root clearance that throws all 
support on the tooth faces. 

Production gears usually rock 
when they are mounted on the fix- 
ture, but if rock is less than 0.004 in., 
they can be clamped and ground. 
Distortion over this limit means the 
gears must be returned to heat-treat 
for reprocessing. 

Results with the fixture have been 
good—including a 40% reduction in 
tool-preparation cost. Production 
gears are ground to remove as little 
as 0.002 in. of stock on the subsequent 
Gleason operation proving that 
gear-back grinding is effective 


Gear chuck... hx uction gears for final 
t kK ng surta rear it built; tixture 


ck « ' net distort it 





Albert Hauptli retires after 14 years 
as publisher of American Machinist 


lauptli is retiring as pub and advertising. T itor é vea I e Field Artillery during 
AMERICAN MACHINIST and continuously had his ; forld War II, enlisting as a private 

e Reppert is replacing him. The ing and the 14-year relationshi Ss andt ¥ charged as a lieutenant 
effective with this issue been a happy and fruitful one lonel ; r service in the Southwest 

fiftv years ago that Following his” retirement thi acific area, New Guinea, and Japan. 

his first job in week, Mr Hauptli plans a short vaca Mr Reppert joined AMERICAN MA 


business—and that tion before announcing his future INIST in 1949 and was made adver 
nagazine known as lans ising sales manager in 1953 
immer job with the George Reppert, the new publisher, AMERICAN MACHINIST’ editorial 
Magazine as a copy a to AMERICAN MACHINIST after olicy will continue unchanged—to 
istant to the advertis ral years with Safway Steel i full and timely coverage of 
Products, Inc. A graduate of Prince w developments in metalworking 
graduation from Phillips ton University, Mr Reppert spent five f 
ademy and study at Co 
"niversity with summer 
ner spent in some phase of 
g Mr Hauptli became a 
e advertising space salesman 
ef stints with other publica 
joined the McGraw-Hill 
Co in 1920 to represent 
World in the Chicago ter 


Mr Hauptli was made as 
ate strict manager of the West 
ern District. His outstanding success 
that position led to his appoint- 
ent as publisher of AMERICAN MA 
CHINIST and Product Engineering in 
1945 
During the nearly 14 years that 
has been publisher, AMERICAN 
MACHINIST has expanded its service 
readers and there has been sub 


growth in both circulation Albert Hauptli George Reppert 
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Automated setup 
hot-galvanizes 


steel pipe 


An automatic hot-galvanizing ma 
chine, controlled by only one man in 
an adjacent booth, is now in full op- 
eration at the new plant of Pitts- 
burgh Standard Conduit Co in Ve- 
rona, Pa. This special machine, along 
with improved techniques for moving 
hard-to-handle pipe before and after 
galvanizing, has enabled the com- 
pany to boost production of electri- 
cal-conduit pipe more than 25%. At 
the same time, labor force in the new 
plant is only half that in the old. 

Designed | PSC Vice President 
Production James M Young, and 
the plant, the machine is 

Witl t, the pany can 

juit in a way that 


tant re 


yne impor 


hing 


before 


pect, from traditional pipe fini 
Here the pipe is threaded 
galvanizing, not after. 
t} ( ind the pipe 
uperheated steam, 
ingenious han- 
hese elements 
molte 
pipe—m . 
o on the thread 


The 


hread valley 
product, 


y made bec ause 


p oce¢ 
innece 
ing macnl 


teel pipe rang 


ip to galivan 
deposition, ar 
conduit 
the 


conduit, is being 


ard 


tion to 


er quantitie 


Pre-Galvanizing Operations 


Production of hot-galvanized pipe 
Raw pipe 


is in-line (see sketch). 


104 


more 


To Storage 


_ eo 


stock comes in from outside storage 
at one end and the finished product 
comes out at the other. Throughout 
the entire operation, automatic or 
semi-automatic handling of the 10-ft- 
long pipe has been built in wherever 


possible. 
into the 


oaded 
Moving 
con- 
the 


Raw moves 


pipe CK 
pipe cars, which are 
truck 

up with a 
position 
machining opera 


) nf r) 
piant on 


outside by 


fork 
i 


a tork 


] ’ ] + ] 
aiong ra oO ilne 


veyor table, the car 
pipe for the first 
} itting the pipe to 
two-blade saw, 
i and built at the 
cutoff operation. In- 
the pipe 
conveyor that feeds 
the 
iece of pipe approach 
both ends drop into 
and the 
wheels, 
into position for cutoff. Posi- 
pipe, and sawing off 
automatic. And be- 
that feed the pipe 
of notche each 
a steady supply to 
d 


the pipe ends have been cut 


length 


automat spe- 


yvves from 


i time—into 


ng wheels, 

pe upportead by the 
rotated 
ot the 


both end 


set 


Once 
off, the pips 
ind fed to 
to a double-end threading 
Thompson machine, 
nodeled to t the 
nents, cuts a thread 


iutomatically ejected 
a conveyor that sends it 
machine 
Davis 


sul 


the pipe 
IX pipes at a time 


ind operation here (as with the 
aw continuou 
Next stop, after pipes 
been cut to length and threaded, is 
pickling department. Here batch 
of pipe, supported by slings from 
an overhead crane, move through 
everal chemical and rinse baths 
Last operation in the pickling depart- 
ent is to dip the pipes in a pre-flux 


have 


the 


ammonium 


ts a film that 


aepo 


var n 


Galvanizing the Pipes 
P pe 


ine ona 


s enter the hot-galvanizing ma 
conveyor, and are 
sed in molten zinc (860 F) for 
a specified time, depending on pipe 

ze. Once the pipe enters the ma- 
chine, all galvanizing processes are 
automatic, controlled by one man in 
a nearby booth. Formerly, it took six 
men to handle this operation. 

‘re’s what happens to each pipe 
the 
the pipe drops into the molt- 
or spelter, each end is pushed 
wheels, 


chain 


mmer 


it enters machine 


onto notches in large 
1 then rotate, carrying the pipe 
ough the molten bath. To prevent 
pes from falling out of the notches, 
stirrup surrounds the lower halves 
f the wheels 
At the end of the cycle (when 
pipe has been rotated about 
the pipe is picked off 
wheels by a hook that lifts it to mag- 
netic rolls. These rolls engage the 
pipe and carry it from the zinc bath. 


3. Now shoot 


the 


the magnetic rolls 
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ee eR 


+ 


ough a steel wiping ring 
that remove from the 
exterior. Superheated steam, passed 
through slots in the ring, is the agent 
that wipes off this excess metal. 

4. After passing through the wip- 
ng ring, the forward end of the pipe 
trips a flag switch, causing the pipe 
to drop into a set of grips. Simultane- 
ously, the pipe breaks a light beam 
that energizes a set of timing relays; 
these cause a blow nozzle to advance 
to the forward end of the pipe. Now 

uperheated steam is blown through 
the pipe, to clean off excess metal on 
the interior wall. After a given time, 
t turned off, the nozzle is 
retracted, grips that hold the 
pipe are opened, and the pipe falls 
onto an exit conveyor. 

While all the above operations are 
going on, still another takes place: 
Once the pipe is firmly positioned in 
the grips, burners automatically come 
on to keep the threads at each end 
covered with flame. Purpose here is 
to keep the zinc on the threads in a 
molten state until the next opera- 
tion. 

5. When the pipe reaches a certain 
point on the exit conveyor, it breaks 


the pipe thr 
excess zinc 


he steam 
the 
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+ 
| 


that turns on a 
ring. As the pipe pa 

the threads at 
with 


other light beam 


econd wiping 


this ring, 


ougn 
cleaned com 
that the molten zinc 

evenly distributed them 
6. Now the pipe goes onto a chain 
onveyor that air-cools it down to 
500 F. " it drops into a 


- L 
tank 


over 


about 
yuench 
7. Final step i 


na 


to immerse the pipe 


chromate solution. Here the so 


ition combines chemically with the 


chromate on the ex- 
walls. This 
white rust and increase 

tance of the pipe up 


zinc to form zinc 
terior and interior sur- 
face inhibits 
alt-spray re 

to eight times 
During all the operations described 
above, one man controls all phases 
of pipe finishing. From his booth he 
can vary the following requirements: 
e Speed of the pipe’s rotation 
molten zinc 


e Temperature and pressure of the 


through the 


team 
e Temperature of the molten zinc 
e Immersion time 
e Rate of withdrawal 
netic rolls 


e Length of the 


on the mag- 


nterior blow 





pe eee teh ee ele + 





a Temperat 
e Immersion t 
Some measure of the 
complexity apparent 


owing figures: There are 2 
ing witche lo 
automat reversing 
olenoid-operated valve 
ible-speed drive 


The Final Product 


pipe has a zinc nromat 
carried 
>» and hot-rinse water tank the 
ilitates drying). Then 
it roll that take t 
through the following operation 
1. Inspectors examine the pipe. At 
one end, an inspector screws on a 
traight coupling; at the 
a plastic protective cap 


through cold 


latter rinse fi 


onto a conveyor 


other end 
a man place 
over the threads 

2. The pipe passes 
ing machine, which 
rolls on the company’s trademark. 

3. At the end of the conveyor, sev- 
erai pipes (usually 6) are autoraat 
ically bundled with plastic tape. 

4. Bundles now are carried to ship- 
ping and storage areas 


under a mark 
automatically 
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4 " amprins . 
A 4 Wey 4 t " 
NA ey er. ? | _. 


Japan makes its 


Tokyo ntirely nev ty pe of made-in 
ievoted mi made their debut at 
at Japan 1 Tokve ixample bevel gear grind h t 
ynal big ! cal d harge grinders 1956-57 boom were mostly for plant 
irer and producing many new, expansion, while n , ent de- 
produc ! of machine tools for mand stems from need for replace- 
Japanese in small shops, and for export to ment of obsolete « ent. This 
270 ma Southeast Asia and other industrially can be taken as an ation that 
backward nation Japanese industry ; whole has 
; 7" now buckled down he 1g-need- 
Inter-industry competition ed job of modernizi 
trends in Japanese machine @ Small industrie 
il consequence of 
for such machines that operate a 
npetition within the or manufactui 
f. which has been in a impossible to meet mpetition 
recent years. But now Jap- with outmoded 
nment financial agencies \ considerable rise has been noted 
are worried for fear in the number of inquiries for ma 
on an investment hine tools. For instance tachi Ma- 
goods spending chinery Co has received 2 more 
ring a new foreign nquiri from Asian ntries this 
before the year ends vear than itr ved just six months 
’ ; igo. For another ima Machinery 
Jump in domestic demand Tents tse heen ' 
Since last September, Japan’s ma many inquiries for its LS 
i ry has been getting id radial drilling 
machine tools’ did last Octobe: 
vertical lathes @ Most demand for Japanese 
machines. This chine tools seems to be d 
by a renewed de Exports ran to only $2 mi 
and small shops And while demand for m 
units ls increases steadily ales com- 


Japan’s marked ition among Japan’s machine tool 
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Tape controls and new (for the Japanese) concepts characterized 


Japan's machine tools at this year's Tokyo Trade Fair... 


machine tool markets 


builders is keeping pace—particular- 
ly in the selling of horizontal bor- 
ing machines and roll grinding ma- 
chines (for big shops), and lathes 
and milling machines (for medium 
and small shops). 


Some problems, too 


But this same keen competition 
among machine tool builders has 
created some problems, too. The in- 
dustry so far has managed to meet 
the increase in orders by expanding 
its plant, but now the time has come 
when Japan’s machine tool builders 
must practice what they preach and 
replace their current equipment with 
more productive and more precise 
machines 


Specialized output 


Japan’s Ministry of International 
Trade & Industry (MITI) is today 
emphasizing the establishment of 
specialized machine tool production 
lines in order to meet increasing de- 
mand from domestic small shops, and 
to promote exports. A plan is being 
studied whereby a few particular 
makers will be assigned to mass pro- 
duction of simple machines for the 
small shop 

But such projects may meet with 
a hitch, inasmuch as most Japanese 
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machine tool manufacturers are go 
ing all out to develop newer models 
on their own as a means of meeting 
competition. Thus 
MITI’s specialization plan stands lit- 
tle likelihood of industry acceptance 
in the near future 

To show how far MITI is going to 
encourage a buildup of Japan’s ma- 
chine tool industry, the government 
laboratory has built “Jidic,” a $170,- 
000 numerically controlled jig borer 
Later on, this machine will be man- 
ufactured in quantity by a company 
yet to be designated. MITI, inci- 
dentally, last subsidized Shi- 
baura Koki $16,000 to manufacture a 
tape-controlled automatic lathe 

Meanwhile back at the Fair—U S 
exhibitors, who meeting 
tough competition European 
manufacturers (especially West Ger- 
many) did very well, selling most of 
the machines they brought over for 


fast-increasing 


year 


been 
from 


have 


continued on next page 


Numerically controlled 

vertical turret lathe .. . 

Shibaura Koki Ltd in coop 

Tokyo Shibaura Electric Co 
under grant of $16,000 


lesigned to process 


made by 


eration with 


was develope ad 


nment 


from the gover 


a large variety of parts small quantities 


3-axis numerically controlled 
horizontal milling machine . 
Hitachi 


operation 


manufactured Precision 


Machinery Mfg ¢ 


Fuji Communications 


with 
Instrument Co, con 


sists of a magnet ip ader, an 


} operat 


ing console (lett) pulse generator, meas 
uring equipment, servo controller and powel 


source Cutting speed is 12 mm per sec 


return speed is LOO mm pe 





» first three days of the 
Fair’s end 


ven 


before 
r tho 


mbered the Ameri 


wo to one 
ne 
Nn 


In on ct 


r 


US comments on Tokyo 


U S machine tool builders 
Japane 


Menka ( 


SEY 


vitn 


; 


opi ne Japane 


» th ; 


; 
ne 


marke 

t and cor equ 

ian market.” 
Americar 
ar t 


e 
p é 


our qual- 
And 


} 


pre Cla 
, J 


il 


another This is “‘Jidic’ 
; +} i numeri \ oO 
wk to the 


the Fair is 


tart pre 


dy 


‘ 
i 


t ii 


mT 


Machine 


as 24 


Horizonal miller and borer... 
Work 


inufactured by Ikegai I , 
milling an laping Dy s 8 


shaft 


of 2.5 to 


il 


diameter main can anv 


within a range AN 


108 


wivs, 


' 
ntrolled jig borer developed by the Japanese Government Mechanical 
be 
to 


to a private machine tool building 
Jidic 


feedb ack 


will ultimately turned over 
Adaptable 
of 

1000 x 
10 to 2000 rpm 


ind 8 


whick 
} 


either numerical control or manual operations 


reading coordinate values, automatic positioning and 


(60 mm, maximum table travel is 1100 mm, boring spin 


Machi has 18 4 spe ia 


eeds 


spindle speeds (plus 


spindle 


3-D vertical miller .. . 
manufactured by Makino Verti 
designed for 
shape, has spindle 
rf 50 « 


al Milling Machine Co Ltd is 


automatic machining of precision work of complex 


speeds up to 12,000 rpm. longitudinal table 


traverse « m, cross-feed of 50 cm. 
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Largest tantalum-lined pressure vessel give- «: 


lea of tantalum’s potential it 


Tantalum breaks through, 
with new production and fabrication techniques 


tantalum is 


By Burton Payne, 
The Pfaudler Co 


manager, 


i division of Pfaudler 


Tantalum is now on the march and 
will soon occupy a more important 
place in the lineup of corrosion-re- 
sistant materials. New methods for 
producing the metal can now supply 
larger ingots and therefore larger 
sheets. And, recent developments in 
welding technique have solved some 
of the major problems in fabrication. 

As a concrete example of this prog 
The Haynes Stellite Co divi 
sion of Union Carbide Corp and The 
Pfaudler Co have obtained the first 
commercial tantalum sheets of suita- 
able size and produced a tantalum 


ress 


ined, 30-gallon vessel—a 
much larger unit than would have 
been possible six months ago. And 


already being 


pressure 


even larger vessels are 
designed and built 
The major virtue of tantalum is, of 
course, iis corrosion resistance. It is 
completely inert to a wide variety of 
materials and is therefore particular- 
ly suitable for service in corrosive 
1959 
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Metallurgical Dept, 


Ine. Rochester, NY 


Permutit 


¢ 


environments. It is not re 
use in strong alkalies, 


ommended 
but 
the only ex 
acid and 
acid In 


for is prac 


tically immune to acids 
ing hydrofluoric 


ceptions be 
I ited 


ot concent! 


that of gl: 

It is also resistant to 
liquid metals Thus it has 
potential in nucl 

In addition 
physical and 
strength and duct 


desirable necnanical 


properties. Its 
lity, and 


ndicate good formabil 


dam 


compare 


not subject thermal shock 
age Thermal 


that of mild 


conductivity 
with 
only part of 


Because 


ode, ver\ 


negligible 


However, in contrast with its 
chemical inertness in the solid state, 


flow 


highly reactive when 
molten. Therefore, in welding, the 
most serious difficulty is its tendency 
to react with gases present in the 
air, causing embrittlement. It l 
ilso alloy with many meta 
tact between hot tantalum an 

eta must be avoided dur 


Otherw ducti 


ploy 


parati\ \ igh we 
the mat 


+} 


nece ary to meit 


rougn 


thod 


capabie of burnings 


? i 
oint if the 


prope Ine 
ion and fitup 


Welds in the 
} 


qui k chill 


preparat 
owed 

ust also be 
distortion or bending 

At present, there are three conven 
tional methods of welding tantalum 
(1) resistance welding, (2) arc weld 
ing under carbon tetrachloride, and 
(3) Tig welding (tungsten-arc, inert 





Tantalum breaks through .. . 


Typical 


. i 


e| 


Operators weld inside vacuum-purge chamber 


flow-purge welding chamber... 


| 


gas). A new method, electron-beam 
welding under a vacuum, may even- 
tually be used in certain applications. 
Electron-beam welding has been 
developed fairly recently (AM—Fet 
23 '59, p95). The workpiece is posi 
tioned in a welding chamber where 
a vacuum of less than 0.1 micron 
drawn. An electron-beam gun re 
places the Tig torch, and the result 
d is the finest possible wit! 
respect to weld purity and lack of 
contamination 
All apparatus must be 
however, and adjustmen ] the 
workpiece are difficult after the 
chamber has been pumped down. In 
addition, initial equipment invest 
ment is high, and this extra expense 
for the sake of super-purity cannot 
often be justified except for atomi 
energy and missile work 
In resistance welding, thin 
may be welded in ail 
but thicker sections mu 
water. Because 
es and short time 
welding prevent 


ninating 


ethod ha 
‘ | 
eld 


Tig welding works best 


Tig welding is the most versatile 
method for welding tantalum. It h: 


‘ \ ist i | ne t i 

Tig welding is very suitable for 
mechanization, but only after careful 
preparations for gas_ protection 
These usually consist of a trailing 
shield which follows the torch and 
protects the weldment until it cools 
off to a safe temperature. 

Shielding can also be provided by 
a welding chamber of either the flow 
purge or vacuum-purge type. In 
flow-purs ifter the work 
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top Hiner shei/ 


i AV Ain 
Bm 


These parts make tantalum liner... 


for 30-gallon pressure 


talum producti 


through the chamber to force the air 
sut. Or, a collapsible chamber may 
filled with inert gas 
and collapsed to establish the correct 


be alternately 
atmosphere 

After the 
yperator reaches 
attached to 


purging is complete, an 
through rubber 
the sides of the 
to make the welds with 
equipment already located inside 

In the vacuum-purge system, the 
chamber is evacuated to a predeter- 
mined level and then back-filled with 
inert gas. This gives the finest inert- 
gas atmosphere attainable for weld- 
ing tantalum or other refractory or 
reactive metals. 


The welding 


gloves 


chamber 


rding to standard procedure 
the « xception, f course, of the rub- 
ber gloves extending through the 
| of the hamber. Mechanized 
juipment can also be employed. At 
faudler we are designing automatic 
uipment for vacuum-purge 


maximum welding 


our 
r to assure 


i 


ncy 


Larger tantalum sheets 


These developments in welding 
technology have been paralleled by 
advances in the production of tan 
talum sheet. Unti! recently, the ma 

ial was made by the sintered 
powder method, and ingot weight 

ited than 30 lb. Now 
however, since the introduction of 


was limited to less 


consumable-arc vacuum melting, in- 
gots up to 110 lbs have been pr 
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vessel. Consumable-electrode ar« 


1959 


melting, newly applied to tan- 


on, makes parts this size possible 


vacuum- 
porosity- 


addition, the 
permits 


duced In 
melted material 
free welds. 

The first major product employing 
all these technical advances is the 
30-gallon, tantalum-lined pressure 
vessel produced by the cooperative 
efforts of Pfaudler and Haynes Stel- 
lite. The outer vessel is designed fo1 
500 psi at 650 F in accordance with 
the 1956 ASME Boiler Code Section 
Taritalum, 0.030-in.-thick, is 
only as a corrosion-resistant liner 
Both the backing material and the 
accessory items are made of Type 
430 stainless steel. 

The vessel was actually built a 

tainless-stee] 
outer vessel] and flanges, 
and the tantalum liners for the ve 
el and accessories. Further, we can 
the tantalum assen 


used 


two separate units: the 


nozzie 


consider liner 


blies for t separately 
as they involved different problem 
Each of them consisted of a liner 


one or more noz- 


p and bottom 


hell, a liner head 
and a flange veneer to 
the outer flange of each nozzle 
for the main flange 
The main difference was in the num 
ber of nozzles and their location 
Starting with the bottom head, it 
was spun to conform with the stain 
less-steel head, with a generous radi 
is to assure good drainage. Then it 
checked in the stainless-steel 
and adjustments were made 
a tight fit 
that, it was welded to the 


‘le liners 
over 


plus a veneer 


was 
vesce] 
‘ 


,a ire 


After 


Physical and Mechanical Properties 


of Tantalum (recrystallize anealed) 


F) 5425 
0.600 

125-180 

psi 25-40,000 
Tensile strength (psi) 50-75,000 
% 30-50 


Melting point 
Density (lb/in 
Vickers hordness 


Yield strength 


Elongation 


27x10" 


Modulus of elasticity (psi) 


Thermal conductivity* 


BTU /in.*/in F / sec 0.068 


Thermal expansion* 


3.6x10°° 


in./in F 


“Fabrication of Refractory Metals,” by W 
L Bruckart, presented to American Society 
of Tool Engineers, Los Angeles, Calif, Oct 
3. 1959 


liner inside the vacuum-purge 
welding chamber. As the bottom had 
only one nozzle and that one was lo- 
cated on the axis of the vessel, the 
nozzle liner could also be welded on 
at this time. After the bottom liner 
assembly was inserted in the vessel, 
the nozzle flange veneer was welded 


shell 


to the nozzle liner 

Fabrication techniques for the top 
iner assembly were generally the 
ame except for the nozzle liners. 
Only center nozzle was on the 
ixis of the vessel; all the others were 
the head. Therefore, it 
would have been impossible to in- 
sert the liner in the stainless-steel 
vessel if they were welded on the 
iner first. 

After the tantalum head and shell 
vere welded together, they were po- 
itioned in the outer vessel. Next, the 
nozzle liners were inserted into the 
nozzles and welded to the liner head 
from the inside. Then a tantalum 
flange veneer was welded to each of 
the nozzle liners. 

The final operations for both top 
ind bottom consisted of adjusting the 
tantalum liner assembly and weld 
ing on the main flange veneer 

The fabrication of this tantalum 
lined reactor marks the entrance of 
tantalum into another important ap- 
plication in the chemical industry 
In a short time, all of the fabricated 
now available to the process 
in other materials will be 


the 


normal to 


articles 
industrie: 
ivailable in tantalum 
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Conveyorized lines 
ides ft ind cranks right feed toward eacl 


rough the same barrel-finishing, nsure that production continues when machines are down for too] 


Stora hoppers al e parts production and assembly lines 


Parallel overhead be con hanges or adjustments See other photos for oseups of opera 


y to hoppers at assembly machines tions numbered on aboy 


To make automotive-turbine blades... 


Meshed lines feed 


By Frank A Cuthbertson, master mechanic, Milwaukee Operations, 
AC Spark Plug Div. General Motors Corp 


+ 


onveyorized set 
ut production quanti 
blade assemblie S 


turbine before they 


Buick’s new twin- and triple 
Dynaflow transmissions. The setup 
ocated in the A C Spark Plug plan n more automa 

of General Motor in Milwaukee, as ( n has installed a number of 
ylades on Knurled ial hopper-fed automatic drilling 


to make the op 


tr the 


embdi¢ 
nd assembly machine 
This layout enables 


ig to product 
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1— Fully guarded die... 


n No. 19 Bliss OBI press | 


its blade 


blanks from 


Liuminum-alioy 


em te shape ther broaches them to length 


2— Automatic drilling machine... 


designed by plant engineers, is an opposed-spindle unit 


that 


lowntime 


ind automat 


ire being 


drills hole 


through blades. To minimize 
and reduce operator fatigue, hopper feeds 
work positioning 


added to these 


stator 


ind clamping devices 


Mac hine s 


3— Crank-forming machine... 


is a Baird automatic 


6000 


pieces per hr 


four-slide unit that can produce 
To increase tool life, cutoff and 


crank-forming tools have cemented-carbide tips; other 
tools are made of hardened HSS 


assembly machines 


uminum bar (63S-T5 
0.154 


of extruded al 


that fits over a 2.180-in.-long, 


n.-dia steel crank (SAE 1018 


Making the parts 


he reproduced sketch of the lay 


*s each step in the manufac- 


blades and cranks, as 


assembly and gaging op 
erations 


Here's 


LOI b ades 


how the setup produces 
Extruded mill-length 

into punchpresses, which 
the blade them to 
required shape, and broach them 
inish length—0.942 in 


k is fed 
blanks, coin 
wide and 
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lightly more than 1 in. long. Accu- 
important: Blades must be 
held to within 0.002 in. of specified 
ize at each of 65 gaging positions. 
Next the blades are chuted to an 
elevator conveyor that delivers them 
to nearby blade-drilling units. These 
pecial machines, designed by the 
plant’s engineers, drill a 0.1562-in. 
hole through each blade, into which 
the crank will later be inserted. The 
cycle in these opposed-spindle ma- 
} 


cnines 


racy 1S 


automatic 

Final step in blade manufacture is 
to convey the blades through finish- 
ing, magnetic-separator, and drying 


units. Overhead belt conveyors then 
take the blades to hoppers at each 
assembly machine 

Meanwhile, cranks for the blades 
are being made in another area. Cold- 
drawn wire, fed into an automatic 
four-slide machine, is cut to length 
and formed to shape. After barrel 
tumbling ana cleaning, the cranks go 
by belt conveyor to a knurling ma- 
chine, where dies produce 13 serra- 
tions (5% in. long) on the crankshaft 

Now the cranks move by elevator 
directly to a furnace for heat treat- 
ment. Cranks, which must withstand 
80 in.-lb of torque without loosening 


113 








Meshed lines feed assembly machines 


. 


- * 


4— Knurling machine... 
ett 1 Waterbury-Farre init that pr duces 13 serra 


Vator conveyor moves i d shafts directly to shaker heart! 


for carbonitriding | ire straightened in another 


5— Assembly machines... 


¥ 


} } ( 
aele \ 


tween 


15 
hardened case (0.003 to 0.007 
thick) that provides resistance t 
wear. Finally, the cranks go through 
a straightening machine, then are 
conveyed to hoppers at the as 
machines 

In the assembly operation, vibra 
tory hoppers feed blade blanks and 
cranks to opposite heads of automat 
assembly machines, specially de- 
signed by A C Spark Plug engineers 
These machines position the parts in 
correct angular relation, then push 
them together to a specified bearing 
length to complete the assembly 


Inspecting the parts 


To insure high quality, an inspec 
tor checks—at least once every half 
parts made at each ma 
posts results on control 
h machine and take 
tion when a chart indi 
a machine is approaching 
t-of-control condition 
Inspection doesn’t end here. Com- 
pleted assemblies move to an in- 
spection bench on a conveyor that 
keeps the product of each assembly 
machine separated. In each of three 
gages, 20 assemblies from each lot 
of 200 by each machine are checked 
When there is a discrepancy in these 
20 assemblies, the entire lot of 200 
issemblies is routed to a separate 
bench for 100% gaging, and engi 
take 
mbly machine responsible for 
of-tolerance work 


mblies approved by the final 





inspector move through a convey 
orized vapor \ aser and onto a 
ae bench-high belt conveyor, where two 
eit Glealee eels in t k them visually for 
that might impair 

yning in the transmission 

Midway along the con 

after the 
hecked by the fi inspector, they 


ned ove 


hip 
accompanie 


6— Three gaging fixtures. 


nsp 


on bench g 
‘ piet 
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Internal-grinder quill finishes precision slots in opposing sides of a machine spindle 


Surface grinding at 60,000 rpm solves slot problem 


Bryant Chucking 

Springfield, Vt, 

i tough grinding job 

) narrow vhich opened into 
ow bore, had to be finish ground 
These two 
iametrically opposite 
16 in. long by 
+0.0005 in., 
width. The 


held central, or 


1 machine 


spindle 


,5OO 
0.0000 i t al > on 


another to very 


it that a standard 
t-dri 


ider 


ven attachment 
pindle would 


peed of these a 


to approximate 


20,000 rpn whnicn willl 


operate a 
wl } y rn) ? ] 


inaing wn un I in. atl ies 


the side 


load 
the attach 
without an 

e extreme 

he required 

lem of grinding 
} slots appeared 

10 more difficult than that of 
i bores. A 


tandard 60,000 rpm high-frequency 


cision grinding mati 


nternal grinding spindle seemed to 
with 
readily available 
At 60,000 rpm, a 7/16-in.-dia 


r 6.000 


i 
an 1daea olution, high-fre 


ney powe! 
wheel 


tate it well OV 


sipm to 
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provide efficient grinding conditions 
In the integral-motor 
than grinding 

the bearings 
preloaded. A 


ide, sur: 


no side load, other 
which are 
ball 


which 


oad, on 
axially unique 
ounding the cage in 
the spring-loaded bearing is mount- 
ed, takes out any radial looseness 


pre load 
setup shown were 


yet 
assures positive aXla 
Results with the 
the print specification 
The 0.0005-in. width tol 
with no difficulty 
was main 


well within 
for the part 
erance was held 
and centrality of both slots 
+0.0001 in. A 20-mu-in 


obtained with ease; in fact, 


tained within 
hinisn wa 
n the 
ob, this 


opinion of the foreman on the 


could have been improved 


bstantially had been 

\ 38A60NVBEM 
with a No. 10-32 threaded 
Thi 
wheel to be 
tandard 


+) . 
url 


necessary 


whee mounted 


hank, was 


ised enabled the mounted 


screwed directly into a 


removable which, in 
fre 


was mounted in the high 


juency spindle shaft. Workpiece wa 


a steel forging, carburized and hard 


ened to Re 55-60. A bracket on the 
surface grinder placed the high-fre 
location 


quency spindle in the same 


‘ rf 
} a conventiona iirlace 


Work wa 


rizontal to 


grinding 
spindle placed with side 
utilize nor 


urface 


grinder 
produced flat 


table-feed 


spindle, there 


nh bdienaeda grinding line 


naintain finish 


At the 


ire quency 


Bryant plant, where high 


powel! available, thi 
arrangement provided a particularly 
effective solution to 


economical and 


a tough machining problem. It should 


be pointed out, however, that in re 


ent time compact, 
gene! 
Ingiy 


inexpensive 


high-frequency ators have be 


available for 
Spindle 


and 


come increa 
plant I oO equipped 
100,000 


peed even 


190,000 


rpm, 
used on in 
and for 


rpm, now can be 


ternal grinding machines 


other high speed 


machining opera 
tions too. Usually, oil-mist 


ly, lubrica 
n must be applied to the bearings 
operating at ich ex 

peed Thi 
plified by the use of an 
ibrication kit. Mist 


in pindle 
tremely high problem 
lubrica 


otect peed 


hign 
failure 


also pi 
pindle 


In plants where 1 rnal 


during 
grinders 
ire used on the ( n-line, high 


peed spindle other machining 
conomica 


kept 


interna! 


ipplications al doubly ¢ 
Generally pa pindles are 


n hand for use with the 


These 


n bra to SOlVe 


grinder pares can “double 


other grinding or 


high-speed machining problems 


where a high peripheral cutting 


peed mu jaintained on a sma 


‘ 


liameter I vhee 





Computer synthesis 
can simplify roll-flow setup 


Synthesis of machine tools by computers offers another major manu- procedures, of necessity, idealize the 
facturing-engineering tool for tomorrow. Machine-tool simulators may complex mechanical behavior of 


‘ , , , structural materials to a certain ex 
check metalworking processes, before actual operations begin, just tent. And, mpeciic spavendhes o- 
as flight simulators now test new aircraft systems and pilots. Critical tablish their own ideal conditions 
problems of tooling and setup found in roll-flowing methods show which differ according to the differ- 
ent fields of application for which 
they are derived 
By Henry M Lakin, senior scientist While Hooke’s Law adequately ex 
Missile Systems Division Lockheed Aircraft Corp, Van Nuys, Calif presses the main characteristics of 


what can be done. 


an elastic material, no similarly sim- 
Time-consuming tool, and method, of roll flowing promises additional ple description of the mechanical be- 
levelopment holding back full use advantages, such as improved prod- havior of plastic materials is possible 
f roll flowing. Potential users say uct quality and increased yield A mathematical theory attempting to 
cannot afford the long lead time Recent developments such as the de- take account of all mechanical phe- 
rt runs of pieces needed “to ign of electric motors show the prac- nomena observed in the plastic range 
Although some cut-and tical trend to computer synthesis is not presently practical 
ll be required, lead time The technique has proved itself eco However, several workable mathe- 
ed by, in effect, con nomically sound in such technolog- matical theories built around the 
yntheti ical processes as automatic control notion of “perfectly” plastic mate- 
ilculat of machine tools and in automatic rials, which provide the foundation 
chemical - process control. The for a mathematical description of the 
roundwork for synthesis of plastic — roll-flowing process, do exist. Among 
deformation is established as a re these are the theory of Saint Venant- 
It the recent upsurge of interest Levy-Misis which neglects elastic 
n the theory of plasticity. Numerous strains, and the theory of Prandtl- 
esults of practical importance to de- Reuss which considers both plastic 
igners are ll within reach and and elastic strains 
practical control of plastic deforma Where restrained plastic deforma 
tion is essential to future metalwork tion is considered, the Prandtl-Reuss 
ig progres theory is found to be more accurate 
Analysis and synthesis of a man It is used, for example, to determine 
facturing process such as roll defc1 safety factors in structural loads 
n starts with an analytical Elastic strains are neglected in the 
oO produce lescription of the process in mathe- theory of perfectly plastic materials 
e-toler atical form. A set of formulas is which consider only unrestricted 
leveloped to relate the operating plastic deformation 
ariables of the machine tool, the Theories such as these are well 
" blank). and the manufac developed. If there were no further 
ing process to the desired product complications, a combination of these 
tics. From this analysis a_ theories could yield, quite easily, the 
athematical (prediction) model can mathematical models needed for 
constructed as an internally stored computer synthesis of roll flowing 
mputer program Unfortunately, metallurgy isn't that 
Computer output is a set of operat imple. The effect of strain-harden 
, instructions for the proper se ing, which is macroscopic, and the 
oll-flowing operations various grain-structure anomalies, 
ry to roll a prescribed blank which have a microscopic effect, run 
hed part having the required counter to these theories in practice 
characteristics. These in Contrary to popular belief, mate 
be physical repre rials do not react in the same way to 
as cams or templets all types of loading; they are not 
nmands on tape or isotropic. It would be fine if they 
usable as input to a_ did have this property, because then 
trolled roll-flowing a simple extension of the perfectly 
plastic flow theory by the introduc- 
tion of isotropic strain hardening 
would provide the model necessary 


Plastic Flow Theory Today 


\ workable mathematical theory for computer synthesis 


plastic flow has been attempted This lack of isotropic response to 
approaches. All of these loading helps to explain the success 
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CK Ol 
Von 


tical analysis for 


for other materials of 


SUCCESS 
Karman’s mathema 
the velocity of propagation of a plas 
tic shock wave i 

nined by a plastic modulus which 


This velocity is de- 


given within experimental error 
neasured strain 


valuable I n 
Bette I 
mining the ef 


flowing operations 
techniques in predeter 
fects of plastic flow and strain-hard 
ening would markedly improve prox 
esses such as extrusion, forging, 
swaging, deep drawing, and rolling 

An imn and 


in this 


ediate potentially 


efiort connec 
CCK a SCL 


which 


; specific ap 
proach to abstract into the mathe 
matical model suitable choices of ex 


perimental and empirical informa 
n strain-hardening 
is known that 


a body 


there 


ceases to 


latio! i igi arin tra 


with approximate lrostatic 
ire For these 
ription of what it is possible to 
All that can 
done is to apply a shearing force 
up to the value at which the body 
plastic. Then 
to push harder on the body 
ne body 


pres 
bode the intuitive 
presc 


press on a body fails 


becomes it 1s 


impos 


is subjected to this 


the only further con 


Situation possibie 1s to 
4 : 


angie o! 
hearing force rollers 


peed desired. Always, 


rece is required to do it. It would 
appear that in the 
with certain types of deformation at 
the 
ieally plastic body approximates ex 


therefore limit, 


assumption of an 


iat limit, 


perience 
Where an 


t : 
ng theory is 


train-harden 
the 

approximation is to consider the ef 
fect of non-isotropi« 
ing The effects here are 
complicated but it is 
fully satisfactory model must provide 
for strain-hard 
How far the 
necessary to go 


isotropk 
inadequate next 
strain-harden 
most 
clear that a 


room non-isotropic 


ening down toward 


nolecular it will be 


difficult to say. In any event, there 


pienty of complication 
uccessfully exploited 
down than the grain structure 
One problem of interest in 
roll flowing is the pre-plastic effect 
achieved before reaching the actual 
flow limit under certain deforma 
tions. It is known in the literature 
Bauschinger effect. An in 
litive explanation of this effect is 


spec ial 


as the 


that even strain-hardening 


as begun, the material 
the 


Several valuable leads are 


though 
softens upon 
moving load 

given 
the literature which may in time be 
this study 
the possibilities of mathematical 
singularities have not as yet 
sufficiently exploited. Not only 
they present in the body of material 


fruitful in In particular 


been 


are 


whenever there are discontinuities 


n theeelastic constants, but they are 
present when there exists free faces 


with shearing stress on the surface at 
right angles in some roll-forming op 


erations. It is possible that 


take its 


ye mathematical 


plastic 
initiation at 
It i 
even possible that such singularities 
the 
and 


flow may well 


singularity 


chief clue to 


low 


may provide the 


uccessful explanation of f 


phenomena 


racture 





Automatic conveyor 


The machining of huge forgings calls 


-scale chip disposal. The 
right shows how Gen- 
eral Electric handles chip loads at its 
Large Steam Turbine-Generator plant 

Schenectady, NY. Here automatic 
installed under lathe beds 
chips that 


machined into 


101 large 


ketch on the 


conveyors, 
carry away accumulate 
when big forgings are 
GE 
ystem, designed and sup 
Gifford-Wood Co of 
incorporates 
that pass 
ically conveying chip 
beds and 
conveyors 


rotors for turbines 

The new 
plied by the 
Hudson, NY, 


pan conveyor 


ninged 
under the 
lathe carrying 
From 
double 
dumped in 


levating 


( hip 


ascend to a 


box, deposit it on a 
drop in an empty 


The 


overhead 


he grating 
inates the 


machine downtime, 


amount of auxiliary 


r . 
nt once 


needed 
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These stainless-to-Zircaloy joints held till the pressure 
reached 13,200 to 17,200 psi 


Diffusion bonding joins 
Zircaloy and stainless 


Atomic Power I iboratory, 3« henectady, hte 


By Dr J M Gerken, Knolls 


though at a slower rate. It has 
also been known that diffusion bond- 
accelerated by increasing el- 
increas 


much 


ing 1s 
ther heat or pressure, or by 


ng both of these 


However, as a joining method, dif 
fusion bonding 
petitive with welding, brazing, sold 
and other common technique 


has not been com 


ering 
Now, though, as joining problems be- 
come more complex, it is beginning 
that it can solve 
ethods cannot 
oining 
Here, the 
processes can produce a 
but in they 


chromium 


to show problem 
that the other m 
One of them 


teel and Zircaloy 


stainless 
fusion 
welding 

bond, 


Zirconium-1ron, 


doing sO, 


h are extreme 
nethods have 
good bond 


a 
alloys 
le. Other 


stently 


not 


produced cons 


Method conserves Zircaloy 


; was to fab 


Our problem at Knol 


ate a specimen tube and a coolant 


tube for an Irradiation ex 


Z reaioy 


ww neutron-absorption 


riment tubing, with its 
rate, would 


total amount of ir- 


than 


it a given 


adiation in much less time 
could 
1ot readily secure enough Zircaloy-2 
the required diameter and quality. 
there was still the pos 
the 
by 5s-in.-ID 


tainless steel would, but we 


Howe Vel. 
constructing specimen 


OD 


tv of 


if Te-ir 


Zircaloy and bonding this to the type 

304 stainless tubing used in 

yf the tube. Diffusion bonding had 

already joined Zircaloy and stainles 

teel in approximately 44-in.-OD tub 
+ bane t or thic 


I 
oO 


decided 


the rest 


sO we 


Procedure 


f the different coefficients 


3ecause O 
of expansion of Zircaloy and stainless 
decided on a conically ta 
tubing 


(sketch, 
lengths of the 


steel, we 
pered joint with the Z 


the 


caloy 
stainless 


fitting inside 


opposite Three-inch 
Zirc aioy 
ends to provide two 


pecimen, 


tape red on b 
per test 


Stainless tubes 


tube were 
joints 
and the 
were tapered to match. Taper angles 
and 14 were 


mating conica 


of 7°, 9 employed 


The 
held 
through bolt made of 


Pressure 


were 


dia 


in contact Dy 
type 


tne 


tween 


orizontal tube vac- 


uum furnace which had been evacu 
d to a 
0.03 


pressure of approximately 
mercury. A tempera 
was held for 80 min 
ting produced equal 


icron of 
1868 F 


with temperatures 
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n. I 
i 1Di1 were supporte 
nside a pyrex tube continuously 


STAINLESS 
STEEL 


flushed with dry helium 


17 


Finished joints were all $ | | 
wiannme~;naia:. a ANGLE TAPER ANGLE 
formed either . zed W I ZIRCALOY 


Joints are thoroughly tested 


STAINLESS 
STEEL 


Both types of joint were made during tests . 


Bonds were ¢ 


pressure 
3500 p 

occurred on 
one failed af 
1ination of longi- 
joint indicated 
bond from the 
‘ 


itside (10X) 


A good joint has 95 to 100% bonded area 
lay I if ‘ d ov (upper) on out 
Stainless inside or outside? 


were ma 


, Sl 
>> % «i 
’ », Sebs 
a, Fg ete de hn 
ay 


iis hod SAS AA Me Bes gt y, ls 5 
. x «4 _ * AR) I . be . a ~ 
iA. rer eae ahs hk Nome a 
Structure of bond area... 


, making the bond with 

tainle on the outside pose 

Zircaloy, which more of a problem than the reverse 

nodulus than condition. On heating to form the 

be compressed liffusion bond, the stainless expands 

ist ain teel tube, re- away from the Zircaloy, leaving a 
ducing th isile stresses on the void unless some means is provided 
Further, when the bond is first to compensate for the expansion 
and led from the diffusion This is possible only in butt joint 


cot 


realoy 
conclusive as 
condition for bond 
stainless steel on made 
temperature, 1 given a compres- having a conical overlapping joint 
sion load becau f the greater con nterface. In cylindrical lap joint 
traction of tl e] the ainle must be inside 


i 
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East Germany’s showpiece at Leipzig Fair. . . 


this link line r production of electric motor armature 


k. The first four machines are con 


vevor with storage magazines 


— 


i Pint 





| 


iw 


zt 

iQ} sees 
Sa . y+ th ver Ps 
we Hoe Sa 


n between. Work is carried across to the final grinder (upper 
right) by a transverse belt conveyor. Output is 60 shafts per 
hour. See text for key 


East Germany automates with 


East Germany has come up with a five-station link line 

that combines standard machines with handling and 

transfer equipment in a flexible layout—a low-cost 

form of automation. (Principle similar to that used in 
GE sldg 85°—-AM—Dec 17 '56, p105) 

Star exhibit at the recent Leipzig Fair, the line was 

tooled up there to produce electric motor armature 

t stock—consisted of a circular saw 

end-milling and turning 

lide copy lathe (“C”), and two 

D1” and “D2”). All operations 

ocks and switches. Cycle 


fed into the saw by a clamp 
ng fixture moving on guideways to the bed extension 
When the bar is m n to length (273.39mm), it is 
amped downward against a V-block at the work posi 
T ds in hydraulically from 
n retract, and cutoff section 
he approaching bar, which 
ut. Machine stops when bar is 

amp needs reloading 
each | nk he machine, it drops onto 


ispension hor > engaged and carried fot 


ward by paw first section of a 
conveyor. This dep inclined storage 
ails that supply th 

The storage magazines along the line allow for too! 
change, minor maintenance and brief stoppages on any 
one of the first machines without interrupting output 

When a magazine is empty it stops the adjacent ma- 
chine. When it 


he incoming conveyor stops. This 


action is governed by interlock switches that control 
independent drives to the separate conveyors. Blanks 
are released singly from gravity rails of the first maga- 
zine by a spring-loaded escapement table which is de- 
pressed by extended fingers on the load arm that serves 
the end-milling and turning machine. 

After the downstroke and return of the arm, the load 
arm descends to pick up the blank on the table with 
pairs of claws, then returns to raised position 


Transfer mechanism is shuttling head 


Transfer mechanism consists of a shuttling head with 
two angled arms, is air-operated for both vertical move- 
ment and claw operation. The shuttling head travels 
on an overhead rail between the conveyor and work 
position, is driven by roller chain. 

The blank gripped by the load arm is now carried 
across to the machine and lowered into the open jaws 
of the electro-mechanical fixture. As the work is clamp- 
ed, the jaws release it, and the arm retracts. 

The double-ended, four-spindle machine then starts 
its cycle. Blank ends are first milled to length as the 
travelling fixture moves past the opposed cutters. The 
fixture stops at the second work position, where both 
ends are turned and center-drilled by infeeding tools 

Meanwhile, the transfer unit has fetched the next 
blank and has returned to the fixture to repeat the un 
load-load sequence. When the machine cycle has been 
completed, the fixture shuttles back to the start position, 
the turned shaft is unclamped and extracted by the 
load arm, and the load arm locates the new work. 

Then the unit moves across to drop the outgoing shaft 


nto the exit conveyor. Two electric gages bridging the 
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Double-ended machine . 

has shuttling fixture with electro-mechanical clamping 
Work is end-milled to length at the first position, semi-turned 
and center-drilled at the second. Overhead unit for work trans 
port has separate inclined arms for loading and unloading. Loader 
extracts a shaft blank from the pick-up section on the conveyor 
below, then transfer unit moves across over the fixture. Left arm 
then drops to grip and unload the semi-turned shaft, and when it 
has retracted, the right one follows to insert the blank. When 
unit returns, left arm descends, releasing its shaft onto exit con 
vevor. Then one blank rolls into pickup section for next cycle 


Aes $ 


+ °GA 


standard machines 


Storage magazine on final grinder... 


{ 


has a pair of inclined rails gravity-fed from a transverse belt 


conveyor check the end diameters of passing shafts conveyor. Shafts are released singly to drop onto two swinging 


stop the drive if any piece is not correctly machined irms that lower the work between the driving cone and hydraulic 
This avoids damage to the next machine, a copy lathe 

The same type of transfer and loading mechanism 
is on the lathe, which grips the shaft between centers 
with a hydraulic tailstock. Tool slides with separate 
masters travel inward from the work ends, each cut- 
ting half the shaft length. Similar gages on the out 
going conveyor inspect shafts enroute to the first 


tailstock. Gaging head is visible just beyond the positioned 


shaft 


grinder 
The first cylindrical grinder has a different loading 
irrangement—shafts are released singly from the in 
clined storage magazine to drop onto a pair of pivot 
ing arms that lower the work between driving cone 
and tailstock. Two diameters on one end of the stepped 
aft are plunge cut with a profiled wheel. Infeed to 


ize is gage-controlled 


Identical grinding machines 


After grinding, work is released and lifted up onto 
a transverse belt and conveyed to an identical machine 
that grinds the shaft’s other end. This pair of machine 
face each other in a staggered relationship to avoid re 
versing the work between the machines. That's be 
cause opposite ends of the work are driven and ground 
in each case Final cylindrical grinding machine 

Both ends aren't ground simultaneously on a single is paired with its identical predecessor in the 
machine with two wheels because this would require a cessively grind diameters on both ends (for pulley an 
special machine—and East Germany today is con 
centrating on low-cost automation with standard ma 
chines. Here, centerless grinding is ruled out, too, be 
cause the shaft’s midsection is not ground, and a work up to 450-mm long and 200-mm diameter, has a 400-mm 


iracy and imbalance might result wheel. Work spindle speeds are stepless from 60 to 400 rpm 


' 


well as bearings. Shafts are carrried in longitudinally 
belt conveyor from the unloader on the previous machine, are 
} 


then automatically loaded. Plunge-cut grinding with profiled 


wheel is gaged with feedback size control. The machine take 
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Cheaper blanks made by 
universal die set 


Tool cost and die-changeover time are relatively excessive 
for low-production blanking operations. Here is a pro- 
posed tool design that maintains the accuracy of a 4-post 
die set and permits various interchangeable arrangements 
of punches and dies 


By (, R Findale, South Australia 


Production of high-quality blanks 1 
res good tooling. If your qu: 
Ww howeve! 


frequent, 


lesigned, the t 
enough to cut blanks up 
while allowing sheets 36 
pass between the guide post 
The top and bottom shoes are laid 
out with identical patterns of drilled 
holes for shoulder crew 
tapped holes for securing puncl 
and die Along the front and left 
hand edges, the shoes are grooved 
to take locating keys which are 
crewed in place at right angles to 
each other, and against which thi 
punches and dies are lined up. When 
making the die set, the toolmaker 
iould align the top and bottom 
by keying them together, face 
face, while securing them to their 
ipporting frames. 
Each shoe is screwed and 
to a supporting frame, which in turn 
is bolted to the press table or ram 
Beneath the lower shoe, in the in 
closed area of its supporting frame 
the cushion plate is free to move ver 


ly while supported on the die 


; cushion plate has a pattern of 
apped holes which are in line wi 
he drilled holes in the shoe, thus 
vermitting the stripper screws to 


ecured in place, to rise and fall w 


t 
} 
i 


crewed adjustable 
tripper plates, stock stops, 
gger supports as required. At 
1 end of the lifter bars, there are 
removable plates. These plate 
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A compound die without stripper or ejector plates 


Knockout plote topped 
for ejector screws 


is shown set up in the universal die set 


Racks ond pinion shafts 
prevent knockout plote from 
filting under eccentric cas 


Knockout 
short 


te 


p- 
c 


Upper sho led for 
ejector screws-topped 


_— ejector for die-holding screws 
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Punch locating 
heys 


Adjustable 
Sirip guide 


I ur from 
attached to the top 
¢ p! 


ire that 
| 
load 


used, the 


ushion 


the « 
yt tilt under eccentric 
i stripper plate i 
iv be off 


taken so 


+ 


r plate 


1 stripp. 


Ju ne 


ate does 


that the 
gripped firmly between the 





Punch plote with 
punch attoched 
permanently to it 


Lower shoe drilled for 
Stripper screws -lapped 
for punch plote screws 


ry 
Guide support ‘Stripper 


Cushion plated 
Screw SCrews 


topped for 
Sfripper screws 


balance adjust 


; 


ment if neces 


ary, to suit 
tus heights of punches and die the pre 
Alt the top shoe, the knockout ter, 
plate, normally held in its “up” po 
in the corners, is op- 
by the positive knockout on 
This knockout plate like- 


a pattern of 


Vari- Because the positive 
exerts its force 
a plain knockout plate 


when 


knoch 
tool, to 


in the 
OVE 

Where eccentric 
e blocks “off-ce¢ 
disadvantage 


load are 
tion by springs by ejecting nter” blank 
stock erated e has been taken care of 
the pre by a rack and pinion equalizing de 
tapped holes vice. Along each side 


the 


ind end of the 
the shoe for insertion kn t 


] ‘ 
cKOUL plate 


‘ h 
rack teeth are 


neal 
rews cut, all i! 
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Cheaper blanks made 


by universal die set... 
Examples of Use 
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O Nussear, Jr 


Superior Tube Company 


Norristown, Pa 


In making tubular parts, is it bet- 
ter to buy tubing or to drill solid 
bar stock? The answer obviously de- 
pends on whether the right kind of 
tubing is available for the job. 
Chances are it is —today, tubing of 
more than 120 different materials is 
on the market, including 40 kinds of 
stainless tubes alone. 

But other factors must be consid- 
ered, too. Temper availability is one. 
Bar stock, of course, comes in a wide 
range of tempers, but so does tubing 
today—in such standards as half- 
hard-drawn, full-l.ard-drawn and 
soft-annealed, plus such intermediate 
tempers as one-quarter-hard, three- 
quarters - hard, hard - drawn and 
stress-relieved. 
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Non-standard tempers for tubes 
can be held to a minimum spread of 
10,000 psi for ultimate tensile or yield 
strength, and a spread of 10 points 
Rockwell B or seven points Rockwell 
C. Many analyses can be supplied 
in such special tempers as normal- 
ized, Condition N (for AISI Type 
4130) and temper 3 P (pearlitic grain 
structure). 

Because temper can be controlled 
as easily in production of tubing as 
in bar stock, tubing here has an ad- 
vantage in that drilling of bar stock 
can lead to work hardening on some 
types of materials. 

What about costs? Tubing is sold 
by the foot (or 100 feet), bars by the 
pound. Costs may be compared by 


translating the cost-per-lb into cost- 
per-ft—simply by multiplying the 
cost-per-lb by the pounds per foot 

Tubing costs may often be reduced 
by specifying welded and drawn in- 
stead of seamless. The former type 
should undergo at least a 50% reduc- 
tion in cross section (15% of it in 
wall thickness) by cold drawing and 
should be given at least two solu- 
tion anneals. Cold work and anneal- 
ing cause the weld area to recrystal- 
lize, making it equivalent in duc- 
tility, mechanical properties, and 
corrosion resistance to the parent 
metal 

Even assuming that bar stock costs 
less per foot, it must be drilled or 
reamed to produce a hole, and this 
involves machining time, labor costs, 
scrap handling and, of course, ma- 
chines to do the job. 

Generally speaking, the longer the 
piece to be drilled, the more tend- 
ency for the drill to run off, and the 
harder it is to maintain concentricity. 
Some pieces drilled in turret lathes 
or screw machines must have the OD 


125 





obtain the same concen- 
that of equivalent tubing 
tubing on the other 
hand can be produced to close eccen- 
the 
ength of tubing. Commercial eccen- 
limited to 10% (20% total 
indicated runout) of the spec ified, or 
wall. If 


reduc ed 


turned to 

tricity 
Cold-drawn 

regardless of 


tricity tolerances 


tricity 1 


calculated neces 
this 


guarantee 


average, 
ary, tolerance can be 


to a 


d 50 of commercial, 
or closer 
Other problems may arise in drill 

piece For instance, if 
heat treating nece after dril 

drilled part have 
to distort. As a 
than 12 inche long 
, plu 


aintaining 


ing of long 
ary 
more 
bars 


require 


long 


Ing, 
tendency rule, 
more 
gun barre! dri pecial equip 
ment for n 


pre ure 


cutting oil 


Drilling thin walls 


Drilling of thin-wa also 
difficult in that it ca 
tresses And if the 


it 


parts Is 
n cause distor 
drill 
can go 
For these reason 
drill 
tock when the tube wall is le 
3/32 in 

ling of ver 

has its ro ms, oO 
in diame 
It is im 
practics to drill 
le than 0.035 in. diameter because 
dri tend t 


q lite hor 


tion an 


| 
off even 


slightly, 
through the wall 


t is not generally practical to 


of bar 


tock even 


though drills are available 


ters as small as 0.0135 in ; im 
i mn most case holes 


uch very small break 


or bend unless the ire t 
Certain metals require special care 
7 te nit ta rn 


t be sho 


in drilling. Dr 
le teel, f 
must be run at ade 
must be kept clear 
drills should be 

130 
usual 118 


rexamy] I 1 


included 


cleared, the drill 

hole with fast posit 

lows it to get under 

face left by the pre 
When using bars 

tubular parts, it may also 

sary to perform a finishing o 

on the drilled hole—either 

it to or to obtair 


smoother 


us cut 


for product 


desired size 
surface finish, or bot! 
this increases production costs 

Moreover, honing is required 


126 


How to choose and use TUBING... 


surface roughness is to be held to 
the 16-32 micro-inch range. This is 
extremely hard to do on holes under 
¥44-in. diameter 

The bore of cold-drawn tubing, on 
the other hand, can be produced in 
almost any desired size increments 
And tube mills carry a large inven- 
tory of dies and mandrels, covering 
aimost any size that may be specified 
They can easily grind and polish a 
set when an odd size is needed. Drills, 
however, have increments beginning 
with 0.001 in. in the smallest 
increasing to 0.009 in 

A roughness level of 250 micro- 
inches on the ID of all tubing should 
be guaranteed by tubing makers, who 


$1zes, 


ly produce to a micro-inch 
level of 63, or much less, by sampling 
of the latest bright 
pickling—a finish equivalent in ID 
OD reflectivity to electropol 


hing 


can Ca 


One finishes is 


and 

By comparison, producing a 125- 
in.-maximum micro-inch roughness 
by machining requires relatively 
high speeds and fine feeds with light 
cuts. In most cases it is necessary to 
ream to get a finish comparable to 
that of tubing 

Tubing has a further advantage ir 
that drawing tubing over a mandre 
has a burnishing effect—producing 
a smooth and even surface in con 
trast to the periodic undulations 
characteristic of machined stock 


1 
] 
i 


Potentials of shaped tubing 


What 
have other than round 
OD or ID both? 
considerable ivings are possible 
the use of shaped tubing 
ut expensive broaching 
IDs on tubular 


are possible only by the use of 


tubular parts which 
hapes on the 
Here very 


about 


through 
Indeed, with 
operations, shaped 
parts 
h Ape d tubing 
The drawing on pl2 
of the shapes made in seamless tub- 
ing. They produced by 
drawing the material to the correct 
round, then forming by means of 
shaped rolls (Turks-Head method) 
or by shaped dies and mandrels. The 
latter is the most expensive method 
unlimited in the vari- 
ety of shapes which it can produce 
Even if the part is step tapered, it 
an often be produced more econom- 
lly from tubing. Step-tapered tub 
by drawing round tubing 


dies and 


5 shows a few 


are cold 


but is almost 


vely smaller 
now commonplace 


influencing production costs 


of tubular parts is the ease of han- 
Gling longer lengths of lighter-per- 
foot tubing on automatic machines 
and the fact that the coolant can be 
applied both to the interior and the 
exterior of tubing. Generally, the 
machining required on tubing is a 
comparatively simple, easily cooled, 
low-temperature operation with high 
cutting speeds and long tool life. 


Down to cases 


The production savings made pos- 
sible by the use of tubing in pro- 
ducing tubular parts is heavily un- 
derscored by case records of fabri- 
cators who have switched from solid 
tock to tubing. 

At the plant of a bottling machine 
manufacturer, for example, the use 
of precision-drawn tubing has cut 
machining costs by 40 to 65% in 
production of valve nozzles 

The nozzle and its casing make up 
a two-piece valve. The nozzle must 
turn freely within the casing, yet 
fits so closely that carbonated gas 
cannot escape between them. 

Originally, this company fabricat- 
ed the parts from solid bar stock by 
drilling and reaming to get the re- 
quired size tolerance and finish. Re- 
jections of nozzles ran to 50% and 
nozzle casings to 20% 

Switching to tubing cut the re- 
jects to virtually zero and tool costs 
by 80%. In addition, the finish on 
the inner surface of the casing has 
been improved from readings of 60 
to 65 micro-inches to between 16 
and 20. The company now specifies 
32 micro-inches as the maximum ac- 
ceptable surface roughness 

An aircraft products manufacturer, 
found that production of type 4130 
chrome molybdenum aircraft bush- 
ngs (100 micro-inch maximum sur- 
face roughness on the ID) was ex- 
ly difficult when it made them 
drilled and reamed bar steel 
Although the best reaming methods 
were used, rejects averaged 30 to 
39%. This, of course, added to pro- 


duction costs 


treme 


from 
AUTTI 


Cutting costs with tubing 


Substitution of tubing brought an 
immediate drop in rejects to virtual- 
y zero. This, together with the elim- 

1ation of drilling and reaming, cut 
yroduction costs materially 

Drastic savings in manufacturing 

ts were also realized by a dental 
instru company when it re- 
placed bar stock with tubing in mak- 


trument 
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ing parts for its straight hand drill 
The parts are a spindle, the bearing 
sleeve in which the spindle fits, and 
the outside sleeve. TABLE |. Commercial size tolerances on small tubing. 

When the parts were made from _ 
bar stock, the plant began with short OD Range op 
pieces of bar, drilled the blanks, Up to, but not including 3/32” (0.09375) OD + 0.002” 
then swaged down the drilled blanks —0.000” 
to get the length required for the 
piece. Swaging was necessary when 3/32’ to, but not including 3/16” (0.1875”) OD +-0.003” 
using solid bars because the finished 0.000’ 
parts were too long to permit drilling 
bar stock of that length without drill 3/16” to, but not including '” (0.500”) OD 
runout 

By using tubing, the company 
saved 12 expensive operations—most- 14” to, but not including 14” (1.500) OD 
ly swaging, with annealing between 
swaging—in making the spindles; 
nine operations (again mostly swag- 1'a" to, and including 22" (2.500) OD 
ing) in making the bearing sleeves, 
and seven swaging operations in 





making the outside sleeves. Accord- 
ing to the dental firm’s production 
department, this resulted in “tre- TABLE II. Machinability rating of various types of stainless steel compared with 
mendous savings in swaging and _ Bessemer screw stock No. B1112, annealed temper. 


other tool costs.” 
Material Rating (%) Material Rating (%) 


if you'd rather buy the hole—.. . ose 70.00 308 0-50 


If you are convinced that it is more 304 40-50 403 50-60 
economical to buy the hole than to 
make it, a number of steps can be 
taken to cut production costs still 
further. These may be roughly classi- 40-50 430Ti 50-60 
fied into (1) good tubing specification 40-50 446 45-55 
practice, and (2) good fabricating 40-50 502 45-55 
practice. 

When specifying the tubing, care- 
ful selection of material may permit 
a big difference in machining costs 
without sacrificing other required 
properties. The wide choice of mate- TABLE III. Machinability rating of carbon and alloy steels and nickel and nickel 
rials now available in tubing makes alloys compared with Bessemer screw stock No. B1112, annealed temper. 
it possible to be much more selective 
than heretofore. 

In the major classes of tubing ma- 
terials (carbon, alloy and stainless CARBON STEELS 

; : . 1010 
steels; nickel and nickel alloys) there 1015 
are naturally some analyses that are 1115 
more machinable than others. Among 1020 
stainless steels, for example, type 303 1025 
(an 18-9 grade with selenium added) aa 
is much more machinable than 
others, as can be seen by the machin- LOY STEELS 
ability ratings of the various grades 4130 
in Table II. The machinability of 4140 
other materials is shown in Table 4150 
III 52100 

In the carbon steels, both lead- 
bearing and sulphur-bearing grades 
—the so-called free machining grades NICKEL 

are furnished in tubular form. 

These include sulphur-bearing type mone. 
C-1118 and lead-bearing type C-1020 
Both types have excellent machin- 
ability, but they are difficult to proc- 
ess into tubing which has a smooth 
ID. Superior has found that sulphur- 
bearing carbon steels are the most 
troublesome from this standpoint. At 


305 40-50 410 50-60 
309 40-50 430 40-50 


40-50 





Material Temper Rating % 


42 
50 
75 
58 


58 
64 
57 
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the same time they are so brittle that 
extremely low reduction in drawing 
is required to avoid ID cracks. 

The machinability of carbon steel 
about 15% when lead is add- 
ed. Tools can be used at 15 to 20% 
faster speeds, with heavier feeds, less 
tool wear and better finish. The addi- 
tion of lead little effect on the 
nechanical and physical properties 


of the steel 


jump 


has 


Eliminating unnecessary machining 


The fact that leaded carbon steels 
cut clean with a smooth finish is of 
pecial interest when estimating pro- 
duction costs, because it minimizes 

ometimes eliminates entirely) final 
machining operations which may be 
required with unleaded steels. This 

also true of deburring and grind- 
urface finish is 
applica- 
ichined parts are case 
hardened and then polished and 
buffed to a high Unleaded 
teels require either longer polishing 
expensive grinding opera- 
obtain the desired surface 


ng. The improved 
particularly important in 
tions where m 
luster 


time or 
tions to 
finish 


In addition to type C-1118 carbon 


How to choose and use TUBING... 


steel, sulphur-bearing or selenium- 
bearing tubing materials are also 
available in Monel metal and type 
303, type 416 and type 430 F stainless 


steels 


How to evaluate tubing 

Whether or not a free-machining 
grade is specified, it pays to carefully 
evaluate the tubing materials you 
are now using. A change may either 
improve machinability and thus re- 
duce production costs or it may re- 
tain good machinability while im- 
proving other properties. Here are 
examples: 

@ A lock maker had been using 
type 430 straight chromium stainless 
steel tubing for making spindles for 
his manipulation-proof safe locks. 
When he changed to type 303 aus- 
tenitic stainless steel tubing drawn 
to a restricted tensile range of 100,000 
to 115,000 psi (% hard), threading 
production was increased 30%. The 
increased production was accompan- 
ied by longer tool life. 

e@ A California firm sought a mate- 
cable bushings for aircraft 
which would 


rial for 
plug terminals 
not corrode like brass However, 
since the bushing must be both 
threaded and crimped it had to com- 
bine good machinability with good 
workability. It was found that type 
304 tubing, drawn to a special one- 
quarter-hard temper, was unaffected 


park 





TABLE IV. Relation between grit numbers, micro-inch finishes and machined sur- 


faces. 


Grit Micro-inch 


Numbers Range 


500 4 


Refined, very fine and high quality 
by special finishing operations 


Machined surface 


surfaces produced 
fine cylindrical grinding, 


emery buffing, honing or lapping 


32 micro-inch finish is a high-grade machine finish re- 
quiring close control when produced on lathes, shapers, 


nilling machines, etc 


63 micro-inch finish is @ good machine finish produced 
under controlled production procedures using relatively 


high 


speeds and fine feeds in taking 


light cuts with 


well-sharpened cutters 


A medium 


commercial machine finish in which rela- 


tively high speeds and fine feeds are used in taking 
yht cuts with well sharpened tools 


Coarse production surface resulting from very coarse 
surface grind, rough file, dise grind, and from rapid 
feeds in turning, milling, shaping, drilling, boring, grind- 


"g etc 





by heat or electrolysis and at the 
same time could be threaded and 
crimped without difficulty. 

e@ A company which makes car- 
tridge heating units for insertion in 
holes drilled and reamed in heating 
dies, platens, process machinery, 
molds, melting pots and other equip- 
ment, had used brass tubing for 
sheaths for the units. The thermal 
expansion of the metal was such 
that the unit had a tendency to bind 
in the hole. Replacement with 30% 
cupro nickel tubing (which has a 
lower thermal expansion) solved the 
binding problem. Furnished half- 
hard, the cupro-nickel tubing also 
proved to have good machinability 
and resisted denting. 


Temper specifications 

It will be noted in most of the 
case histories cited that the tubing 
was furnished to a special temper. 
Investigation of temper availability 
may prove exceptionally rewarding 
in the search for lower production 
costs, particularly because specifica- 
tion of special temper costs no more 
than specifying standard tempers. 
Use of special tempers often provides 
a better balance between machinabil- 
ity and other desired properties. 

All tempers, whether standard or 
special, are obtained through a com- 
bination of cold drawing and heat 
treatment. Temper 1, soft annealed, 
results from process annealing (sub- 
critical) the finished size prior to 
straightening. All other tempers are 
obtained by cold drawing a specified 
amount to finished size—the greater 
the reduction the higher the ultimate 
tensile strength, yield strength and 
hardness but the lower the elonga- 
tion (ductility). These tempers are 
supplied in the “as drawn” condition 
without further heat treatment. 


Distortion in hard-drawn 


When hard drawn (Temper 3) tub- 
ing is required, distortion may be a 
problem. If so, the tubing should be 
specified as “hard drawn stress re- 
This is particularly true 
long lengths of hard-drawn 
tubing, which might warp during 
fabrication, are required. Stress re- 
lieving is available in all tubing an- 
alyses 

For low and medium carbon steels 
and alloy steels, Temper 3P is usual- 
ly the best from a machining stand- 
point. This is hard-drawn tubing 
which has been given a normalizing 


lieved.” 


when 
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anneal, resulting in a pearlitic micro- 
structure. 

Tubing temper may be specified in 
three ways: (1) temper number, (2) 
Rockwell hardness and (3) tensile 
strength. The temper numbers desig- 
nated may be either the standard 
ones (1, 2 and 3) or intermediate 
tempers such as one-quarter and 
three-quarters hard. Temper number 
is the temper designation usually 
given. 

Specification of temper by Rock- 
well hardness is not desirable unless 
there is complete understanding be- 
tween the customer and the mill re- 
garding the method to be used for 
determining hardness. Tube size, the 
ratio of OD to wall thickness and the 
technique of hardness testing can all 
greatly influence recorded: hardness 
values. Furthermore, hardness val- 
ues taken on the outside surface will 
differ significantly from those taken 
on the inside. And values taken on 
a ground flat may be quite different 
from those taken on a round surface 

If the application makes it desir- 
able to have closer temper control 
than is possible with temper number 
designation, the best specification is 
by tensile strength. The tubing can 
be held to a minimum spread of 10,- 
000 psi for either ultimate or yield 
strength, and the tubing’s tensile 
properties can then be easily and ac- 
curately measured. 


Intermediate tempers 


Designation of intermediate tem- 
pers may bring important production 
savings. This is particularly true 
when a combination of forming and 
machining operations is to be per- 
formed on the same piece, requiring 
a not-too-hard temper for the form- 
ing operation and a not-too-soft tem- 
per for the machining. Or it may be 
necessary to strike a balance be- 
tween desired hardness of the fin- 
ished part and the best hardness for 
either machining or forming. 

In fabricating stainless-steel tub 
ing, there is a larger difference in 
machinability for the various ma- 
chining processes and grades of steel 
than for any other group of metals 
For many purposes machinability is 
better in cold-worked tubing, while 
for others, such as drilling very small 
holes, an annealed tube may prove 
more satisfactory. Where machin- 
ability is an important consideration 
it is best to experiment with samples 
from the tube mill. 

It should be remembered that 
when austenitic stainless steel is ma- 
chined or formed it will tend to work 
harden locally. This may materially 
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lower its corrosion resistance so that 
annealing after fabrication may be 
advisable 

Since so many tubular parts for 
purely mechanical functions are 
made of carbon and low-alloy steel, 
the machining characteristics of the 
different types deserve special con- 
sideration when drawing up specifi- 
cations 

To simplify, carbon and alloy steels 
may be grouped into three carbon 
ranges: low carbon (0.08 to 0.30%); 
medium carbon (0.30 to 0.50%), and 
high carbon (over 0.50%). 


Less carbon, more machining 

Generally speaking, the lower the 
carbon content of plain carbon steel 
tubing, the more difficult it is to ma 
chine. Ferrite, which is essentially 
pure iron and is the primary con- 
stituent of low-carbon steel, is ex- 
tremely soft and ductile. As it ma- 
chines, the chips tend to tear away 
from the stock, leaving a rough sur- 
face. Gummy by nature, the material 
sticks to the cutting edge of the tool, 
thus creating excessive friction and 
lowering tool life 

The best way to overcome this is 
to specify hard-drawn Temper 3 
from a full anneal. The higher the 
hardness and the finer the grain 
size the easier the metal will be to 
machine. 

In the medium carbon range, the 
most suitable microstructure for ma- 
chinability will depend primarily on 
the type of machining to be done. A 
uniform pearlitic (lamellar) struc- 
ture obtained by full annealing, or 
a fine pearlite developed by normal- 
izing, is best for forming, drilling 
and broaching. The laminated pearl- 
ite structure is desirable for both 
rough and finish cutting because a 
smoother surface than with 
a spheroidized structure. The latter, 
however, is satisfactory for turning 
operations 

As in the case of low-carbon steels, 
the machinability of medium carbon 
steels is improved by cold drawing 
after annealing 

In the high-carbon range, a lame! 
lar-pearlitic structure is best for 
light cuts and where a smooth, clean 
surface is required. For rough cut 
ting operations, a spheroidized struc 
ture permits high speeds with long 
tool life 

If both rough and finish cutting are 
done, it is advisable to specify a 
spheroidized structure for the rough 
cutting, then box or cycle anneal to 
convert it to a pearlitic structure for 
the finishing operation. When such 
intermediate heat treatment is not 


results 


practical, a partially pearlitic or par- 
tially spheroidized structure may be 
specified as a compromise. 

For very high carbon steel with a 
carbon content of 0.70% or more, the 
most versatile structure for both 
rough and finish cutting in all types 
of operations is one that is compiete- 
ly spheroidized. A lamellar-pearlitic 
structure will produce a smoother 
surface, but tool life will be definite- 
ly shortened. 

It has been found that temper 3P 
(with pearlitic structure) is best for 
low- and medium-carbon steels and 
low-alloy steels. It is particularly 
useful for applications requiring a 
very ID where it is hard 
to furnish free-machining carbon 
steel tubing with a smooth ID. 

As a case in point, a manufacturer 
of textile machinery was having 
trouble with a tubular thread guide 
from free-machining carbon 
(first sulphur-bearing, then 
lead-bearing) because of the diffi- 
culty in achieving smoothness of bore 
Yet good machinability was required 
because the part was threaded. By 
replacing with type MT-1020 carbon 
steel furnished in temper 3P he had 
no further trouble with surface fin- 
ish on the bore. At the same time 
he switched to thread rolling instead 
of thread cutting, and this, together 
with the change in analyses, reduced 
his machining time from 1 minute, 
40 seconds to 14 seconds. And the 
rolled threads were of better quality 
than the cut ones 


smooth 


made 


steel 


Some rules of thumb 

Few hard-and-fast rules apply to 
specification of temper for tubing. A 
general principle, however, is to or 
der tubing as hard as is compatible 
with reasonable tool wear. Very 
hard materials (such as high-carbon 
teels) should not.usually be ordered 
in a hard temper. On the other hand, 
ofter materials should carry a hard- 
er temper designation than others 
And the more the material is ca- 
pable of being hardened, the lower 
the temper needed in the raw stock. 

Other factors, however, may com 
upset even general rules 
about temper designation. For ex- 
ample, in parts made from very small 
tubing (below 1,%-in. dia), the rigidity 
of the tubing (ability to be machined 
without bending) is a primary con 
sideration, so that it may be advis 
able to specify a harder temper than 
is required for best machinability 

Hard, soft or intermediate tempers 
may be specified for either pearl- 
itic or spheroidized microstructures. 
Often it will pay to try various com- 
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How to choose and use TUBING... 


with micro- 
which gives 


hardness 
find 
optimum results 


binations of 


tructures to one 


Special tolerances 


Another step which can often re- 
duce production costs is to specify 
special tolerances for size, concen- 
tricity or depth of surface imperfec- 
tions Closer - than commercial 
tolerances on these specifications of 
e cost extra, but the production 
avings are frequently many times 
sreater than these extra costs. Or the 
improvement in product quality may 
make the special tolerances worth- 
Here are some examples: 

@ A manufacturer of ticket and 
ibel marking machines had been 
commercial-tolerance tub- 
ng in sizes from 0.1885 in. OD x 
0.1285-in. ID for the smallest to 0.501- 

OD x 0.422 in. ID for the largest. 
When he switched to tubing with 
OD tolerance % of commercial and 
ID tolerance % of commercial he 
foot more for the 
limination of as- 
reduction of pro- 
duction speedup in deliv- 
eries brought so many savings and 
relations that 
the extra tubing cost was considered 


cou! 


while 


ordering 


paia about 10¢ pel 
But the « 
problems 


tubing 
embly 
costs and 


benefits in customer 
negligible 

@A manufacturer orders 
mall tubing—0.052-in. OD x 0.015- 
n. [ID—which he fabricates into cen- 
ter arbors for the pinion of sweep 
econd hands by a series of tricky 
machine swaging opera- 
Close concentricity must be 
held throughout the entire produc- 
t The production gets off 
good start because the 
specifies tubing with concen- 
held single- 
wall thickness, compared to the com- 
It also specifies 42 com- 
nercial tolerance on tubing size. 
With comparatively small increase in 
costs it is able to meet the 
precision standards of the watch- 
naker’s art, with minimum rejects 

e A manufacturer of portable lab- 
ratory mixers found that by spe- 
ifying Monel tubing to % commer- 
ial concentricity tolerance he could 
gun drill in one operation instead of 


Rul 


watch 


crew and 


tions 


ion cycle 
to a com- 
pany 
within 5% of 


ity 
tricity 


mercial 10% 


material 


Case history: tubing vs bar stock . . 


ising tube instead of bar stock 
nd rod by 
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ted even tho 


ost $66.88 per 
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eliminating 
1 the Type 430 stainl: 
100 ft as against $17 
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two. The production savings greatly 
outweighed the cost of the extra- 
tolerance. This company also 
specified that the hard-drawn tubing 
be stress relieved to prevent warpage 
of the long shafts while undercutting 
the OD and knurling on a turret 
lathe and forming the OD on a trac- 
ing lathe. 

Special tolerance on tubing size 
costs no more than commercial tol- 
providing the tolerance 
spread is not made tighter but is only 
shifted from the plus to the minus 
side, or vice versa. In fact, freedom 
of choice in applying the tolerance to 
the plus or minus side often elimi- 
nates the need for closer-than-com- 
merical size tolerances and thereby 
saves on tubing costs. 

Often, too, relaxing the specifica- 
tions in some respects will make it 
easier to meet the _ specifications 
which really count. This is illustrated 
by the experience of a_ telescope 
manufacturer in the procurement of 
telescoping tubing for a mirror sup- 
port. The telescope is focused by 
sliding the outside tube with the mir- 
ror mounted on it over the inside 
tube. The principal concern was to 
get just the right amount of clear- 
ance between the two tubes to pre- 
vent either binding or wobble. 
Rather than tightening the tolerance 
on the ID of the outside tube and 
the OD of the inside tube, it was 
found that these dimensions could 
within reasonable limits and 
still meet specifications simply by 
matching up the right combinations 
of inner and outer tubes, so that plus 
and minus deviations on the tele- 
scoping dimensions would compen- 
sate for each other. 

Economies can also be made by 
careful study of the cost of various 
tubing length specifications com- 
pared to production costs using these 
lengths. 


ciose 


erance 


vary 


Length specification 

Commercial random lengths, which 
carry no extra charge, are subject 
to a 7-ft spread in a range of 5 to 24 
ft in sizes %-in. OD and larger; long 
random lengths to a range of 17 to 
24 ft. Random lengths are perfectly 


rer of this shockless static bar 
drilling on both ends. This saving was 
ss steel tubing (0.1325in. OD x 0.166-in 


42 per 100 ft of equivalent bar stock 
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satisfactory for many operations, 
particularly where the finished part 
is short and hence scrap loss is not 
great 

Multiple lengths (tubing which is 
furnished in multiples of a prede- 
termined length) fall into three size 
ranges: multiples under 3 ft.; multi- 
ples 3 ft. to under 6 ft.; multiples 6 ft 
and over. Extras apply to this length 
specification, but the savings in scrap 
loss (resulting from cuts coming out 
evenly) may offset this cost and even 
permit substantial overall savings 

Straight cut lengths can be sup- 
plied in any length up to 39 ft and 
with tolerances of a small fraction of 
an inch on the length. This length 
specification deserves special consid- 
eration when adequate tube-cutting 
facilities are not available in the 
fabricator’s plant or when present 
cutting facilities are overtaxed. Be- 
cause of its experience and special 
equipment for tube cutting, the tub- 
ing mill can often supply cut lengths 
at less cost than the customer can 
cut tubing to length in his own plant 

Coiled tubing lengths can often 
permit substantial production sav- 
ings when using automatic machines 
with high production rates requiring 
continuous feed. Depending on the 
size of the tubing, coils can be sup- 
plied in maximum lengths of 39 to 
500 ft. Certain types of tubing, such 
as capillary, are available in even 
longer lengths 

Surface defects on commercial 
small-diameter, cold-drawn tubing 
are held to 10% of total wall thick- 
ness. This can be held to 5% of total 
wall thickness when specified. The 
extra cost of the lower defect level 
is often justified because of the elimi- 
nation of grinding or other surface 
finishing operations which might 
otherwise be required for certain ap- 
plications. 

One of the most obvious ways to cut 
production costs on tubular parts is 
to reduce the need for machining by 
procuring tubing which has been 
shaped either over its entire length 
or on the ends or with a finish which 
meets specifications without further 
processing 


Shaped tubing 

A surprisingly large number of 
fabricators fail to take advantage of 
the wide variety of shapes in which 
tubing is furnished. The variety of 
shapes which can be produced is al- 
most unlimited, and, because shaping 
is a continuous process, the cost of 
forming the metal to shape while in 
tubular form can be a fraction of the 
cost of machining the shape on the 
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finished part. This is particularly 
true when parts are mass produced. 

Shaped tubing can be made 
throughout the same size range as 
round tubing. To determine whether 
the shaped tubing size is within the 
round tubing production limits, the 
approximate round size can be com- 
puted by using the following for- 
mulas: 

@ Squares: 
side by 1.273 

@ Rectangles: Multiply length of 
large side by two, add length of small 
side, divide by 3.1416 

@ Hexagons: Multiply 
across flats by 1.103 

@ Flats, ovals and ellipticals: Sub- 
tract the minor OD from the major 
OD and add the minor OD multiplied 
by 3.1416 

The entire length of tubing, or 
a part of the length, can be 
shaped. Step tapering can also be 
done. In most cases the shaped tub- 
ing can be furnished in the same 
tempers as round tubing and with 
the same surface finishes. Maximum 
length supplied is about 29 ft 

The Turks-Head method of pro- 
ducing shaped tubing uses four rolls 
which overlap. This method may be 
used for forming squares and rec- 
tangles up to 1% in. on a side. With 
a plug mandrel, it may be used for 
tubing with square OD and round ID; 
round OD with square ID, if the ID 
is large enough for a plug mandrel 
which is 3/16 in. in diameter or larg- 
er, and triangles 

Since rolls cost about half as much 
as dies and since die-shaping almost 
always requires a mandrel as well 
as a die, the Turks-Head method is 
the most economical for shaping 
tubing. And the chances are greater 
of a mill having rolls for a particular 
shape rather than dies. The Turks- 
Head method produces shaped tub- 
ing to commercial tolerances. Dies 
and mandrels, however, will produce 
to closer tolerances when required 
Moreover, some shapes, such as hex- 
agons, can be produced only with 
dies 


Multiply length of any 


distance 


only 


End-formed tubing 


Tubing may also be formed on the 
end by a variety of means. At Su- 
perior Tube, end-forming is avail- 
able on tubing from %-in. to 1-in 
in diameter. The size of the tubing 
which can be end-formed depends 
upon the tubing material, wall thick- 
ness and type for forming desired 
Types of operations which can be 
handled are beading, flaring, flang- 
ing, sinking, expanding, reducing, 
double-lap flaring and double-lap 
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Producing a part 
from tubing isn’t 
always cheaper 


than from bar stock 





MANUFACTURE OF THIS 
PLUMBER’S COUPLING FROM 
TUBING INVOLVED: 
X Cutting the tubing to devel- 
oped length 
X Pressing to form the profile 
X Threading 
Four operators and an inspec- 
tor were required to do the job, 
producing 600 pieces per hour. 
The carbon steel tubing cost 
about 70¢ a pound, and about 
10 pieces could be made per 
pound of tubing—or 7¢ per piece. 


PRODUCED FROM BAR STOCK: 

Material cost about 9¢ a 
pound, with about seven pieces 
produced per pound, for a cost 
of around 13¢ per piece. BUT... 
the part was produced by up- 
setting, using a multiple tool set- 
up. Entire sequence of operation 
was automatic, required only one 
operator, and inspection was au- 
tomatic too. The rate: 4000 pieces 
per hour. 


IN THIS CASE 

PRODUCTION FROM 

BAR STOCK WAS 

CHEAPER BECAUSE: 

X Bar stock in this size comes in 

coils and the entire operation 
is automatic. 
The upsetting method can be 
broken down into simple steps. 
Thus the production rate is 
much faster than press-form- 
ing tubing. 





flanging. Forming can be done up to 
2 in. from the end of the tube 

One of the most promising means 
of cutting production costs on tubu 
lar parts is a careful evaluation of 
the surface finish specified on the 
tubing stock. Specification of a bet- 
ter surface finish on the tubing may 
pay for the extra cost 
over by the elimination of grinding, 
finishing 
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How to choose and use TUBING... 


a combination of pickling and pull- 
ing the tubing through tungsten car- 
bide dies on the final reduction draw 
The extremely hard tungsten carbide 
dies wear less than dies used for 
breakdown reductions,_ therefore 
produce a smoother surface. Bright 
finishes average less than 63 micro- 
inches in surface roughness. 

@ Pickled finish. The finish has a 
fine, satin appearance which makes it 
more desirable for some applications 
than a bright finish. It is available 
on all tubing analyses and on all 
izes down to 3/16-in. OD. It is ap- 
plied on both the OD and the ID of 
the tubing. Both straight lengths up 
to 39 ft and coiled lengths can be 
pickled finished Pickled finishes 
should average less than 125 micro- 
inches surface roughness. 

@ Polished finish. Polished fin 
ishes are available on the outside 
surface of all tubing analyses up to 
a maximum length of 30 ft and with 

from 0.032 to 1.5 
(extremely light wall tubing 
may not be supplied with this finish) 
Grit sizes from 60 up to and includ- 
ing 500 are used. Mechanical polish- 
not only produces a finish of the 
but also re- 

defects and 


outside diameters 


inches 


ing 
required smoothness 


moves minute surface 
imperfections 

@ Tumbled This is the 
moothest finish on the OD 
of tubing. On steels and 
nickel and alloys, the finish has a 
like appearance. The process 
removes burrs as well as producing 
the extremely smooth finish. It is 
available on cut lengths of 3.5 in 
maximum. Size determines whether 
the ID surface can be affected by the 
tumbling process 


@ Sanitary finish 


finish. 
offered 
stainless 


Produced by 
tubing over a stationary, 
highly polished, tungsten carbide 
nandre! plug, this finish is also some- 
mes referred to as burnished ID or 
dairy finish ID. The bright, extreme- 
y smooth and uniform finish is easily 
leaned and sterilized. It is restricted 


drawing 


to 24-ft maximum lengths, 0.065-in 
maximum wall and to the minimum 
ID's shown in Table IV. 

@ Bright pickled: This new finish 
is produced by a chemical treatment 
which uses heavy mineral acids plus 
a toner. It is available on stainless, 
Monel and nickel tubing in lengths 
up to 4 ft. maximum and with ID’s 
to a minimum of % in. With increas- 
ing demand, longer lengths may be 
furnished 

Bright pickling was developed in 
answer to the need for a bright polish 
(equivalent to electropolishing in re- 
flectivity) but which could be pro- 
duced on the inside of the tubing as 
well as on the outside (electropolish- 
ing is limited to outside surfaces) 
Bright pickling can be done on tub- 
ing which has either the commercial 
bright finish or the pickled finish 

One final tip to cut costs at the 
specifications end: Order tubing as 
close to the final size of the finished 
part as machining operations will 
permit. Basically, this is governed by 
the allowance which should be made 
for cleaning up surface defects. 

Other ways to cut production costs 
on tubular parts are inherent in good 
machining and forming practice and 
apply whether the raw stock is tub- 
ing or bars. Sometimes a change in 
method can bring important savings, 
as in the case of the textile machin- 
ery manufacturer who not only re- 
duced production costs but also im- 
proved quality by changing from 
thread cutting to thread rolling in 
the manufacture of thread guides. A 
careful study of machining and form- 
ing practices, taking a cold, objective 
look at past practices, may prove 
highly profitable. 

Precautions should also be taken 
to hold the work rigid against the 
tool. This is particularly important 
when machining light wall tubing 
Devices such as expanding mandrels, 
wood contour blocks and nesting in 
contour fixtures are both economical 
and practical 
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Apply your special requirements 
to basic R. D. Wood press designs 
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R. D. Wood Hydrostatic Tube Testing 
Machine for tubes of 44%" to 12” diameter 
nominal sizes and in maximum lengths of 
35’-0" at hydrostatic test pressures from 
700 to 1500 psi. Resistance head can be 
adjusted for testing shorter lengths. Unit 
is completely self-contained, The tube tester 
iS fitted with all necessary fittings and 
accessories, One man operates it. Write today 
for catalog and engineering information, 


veratiol 


D COMPANY 


rR. BD. Woo 
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Example: Cas 
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Tan 20 0.55431: constant 
0.00762. Then 


1.0000: « 
0.00762 
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CONSTANT TABLE 





TURN ANGLES 





TIP ANGLES 
CONSTANT 


40 





1.0601 
03172 
1.0992 
04064 
1.1503 
05032 
1.2161 
06103 


0.9885 


01519 


1.0000 


03062 


1.0195 
04653 


1.0480 
06320 


1.0866 


0.9695 


02264 


0.9808 


04563 


1.0000 
06935 
1.0279 
09420 


1.0658 
12069 


1.1153 
14943 


1.1792 
18123 
1.2609 
21717 


1.3660 
25882 


1.0000 
12448 
1.0368 
15948 
1.0851 
19746 


1.14715 
23948 


1.2267 
28699 
1.3289 

34202 


0.9098 
03697 
0.9203 
07452 


0.9383 
11324 


0.9645 
15382 


1.0000 
19707 


1.0465 
24400 


1.1064 
29592 
1.1831 
35462 


1.2817 
42262 


0.8966 
13397 
0.9216 
18198 
0.9555 
23315 


1.0000 
28867 


1.0572 
35010 


1.1305 
41955 
1.2247 

5000 


0.8223 
05018 
0.8318 
10114 


0.8480 
15369 


0.8717 
20876 
0.9038 
26746 


0.9459 
33115 


1.0000 
40162 


1.0693 
48129 


1.1584 
57358 


0.7690 
05624 


0.7779 
11334 


0.793) 
17223 


0.8152 
23395 


0.8452 
29974 


0.8845 
37111 


0.9352 
45008 


1.0000 
53936 


1.0833 
64279 
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You get more parts per hour at a lower unit cost when you 
produce stampings automatically. Costs shrink as you eliminate 
expensive rehandling and storage of parts between operations 
Minster offers a complete range of press types and sizes 
f ill kinds of profitable automatic production long runs 
ig parts or tiny parts 
press, with feed equipment matched to 


our unit costs, give you maximum 
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Graphical Solution of True Angle 

This chart is laid out with two 
curves for tip-turn angle combi 
nations. Example: case angle 4 
29°, tip and turn angles are 
llow construction lines to 
must be added to an 


to et true ingie 
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STARRETT PRECISION MAKES GOOD PRODUCTS BETTER 


*« New, long 50- 
division Vernier 
scales 

« Flush fitting Ver- 
nier scales elimi- 
nate porallax er- 
rors 

« Inside ,and ovt- 
side scales on the 
same side for easy 
reading 

¢ Extra long adjust- 
ing jow for perfect 
_ squareness — rigid 
jaw construction 

« Master bar 
hardened and sta- 
bilized for maxi- 
mum rigidity 

« Satin Chrome 
finish — glore-free, 
rust and stain re- 
sistont 





New STARRETT Satin Chrome MASTER-VERNIER CALIPER 


for faster, easier, error-proot reading with life-time accuracy 


Truly a masterpiece of precision toolmaking, other new Starrett tools designed to make ac- 
this new Starrett No. 123 MASTER-VERNIER curacy easy. Call him for quality products, de- 
Caliper delivers a lifetime of easier, faster meas- pendable service. Or write for big, mew Starrett 
uring with accuracy that is almost completely Catalog No. 27 which shows the complete line. 
error-proot. Address Dept. C, The L. S. Starrett Company, 

Your nearby Industrial Supply Distributor Athol, Massachusetts, U. S. A. 


will show you this new MASTER-VERNIER 


Caliper in 12 and 24-inch sizes... also many S td (Cre [ [ 


PRECISION TOOLS 
World's Greatest Toolmokers 
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Open Stacks 

WHEN WE WERE STUDYING engineering 
the process of getting a book from 
the library was only slightly more 
complicated than drawing a 
from the average toolroom. You filled 
out a call slip, then waited while 
the book was found in the stacks and 
ent to you by pneumatic tube. The 
process took anywhere from 10 to 20 
browse 
pretty 


tool 


desire to 


books 


ninutes and the 
through a dozen 
well stifled 

Last week we wandered through 
the new library at Rutgers. The full 
stacks were open to all students with 
convenient study areas distributed on 
floor. “We lose a books,” 
guide, “but the time saved 
makes it 


was 


each few 
said our 
for the 
seem worthwhile.” 

We've since learned that the open 
stack is followed at 
other But 
pondering the point that too many 
can be self-defeating 
Like the newstands in Detroit that 
are unattended and profitable, we 
think you can count on the honesty 
and decency of most of your fel 
Sometimes too much effort 
against theft makes 
tween the men and plant 


honest students 


some 


still 


policy 
colleges, too we're 


safeguards 


low 
men 
a contest be 
security 


In The Closet 

LAST YEAR we this 
page, on one occasion, to a topic we 
thought the survival of 
each of you in your careers. It was 
called “No Deadly Medicine, This.” 
If you missed it, or if you remember 
it and would like a copy, check item 
No. 50 on the Readers Service Card 
send 


devoted entire 


crucial to 


inside the back cover and we'll 


you a copy 


Continued Payoff 

OCCASIONALLY WE REPORT a tale about 
Once in a great 
most of 
about 


the suggestion box 
while the tale is tragic, but 
them are happy. Here’s 
James Vance, a physics instructor in 
Georgia. Four years ago he was a 
production engineer at Lockheed’s 
Georgia Division and spent his spare 
time working on an improved blind 


one 
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rivet. His solution was so promising 
that he received a $50 suggestion 
award. Last month Lockheed re 
ceived a patent on his idea, tracked 
physics lab and 

From 
royalties re 


him down in his 
paid him another $100 
share in 


now 
on he will 
ceived on the patent 
side company is licensed to produce 


the rivet 


when an out 


Wild Prediction 
EVERY TWO WEEKS the pace of activity 
in our office rises to a frenzy as the 
fortnight’s new developments are 
sifted to fit the most significant into 
Metalworking Report. In the midst 
of this activity last week one editor 
who wishes to remain nameless 
invented the following 
the mettle of our selection 
We out, but in this day 


and age who knows? So we put our 


item to test 
system 


weeded it 


by BESS RITTER 


Although specialized machinery 


rubbe1 
structed on human feet: The 


in Brazil simply 


flow over their feet until they'd been cove 


separate coats. Each coat wa 


un. Finally, these hardened 
and the bare feet were f: 


footwear, the first shoes of this 
Indians of the 
allowed the juice 


latex 


ee to duplicate the 


tongue in cheek and pri 

“At least 100 
forecast by the Rivet, Bolt 
Association 


quicker a 


tonhook as a re 


new rivet-assembly techniq 


plied to standard rivets. The 
Increase in 


requires no equip 


but can double assembly spec 


higher speed 1 


‘Key to the 
change of alternating-current cycling 
rate from 60 cycles to 120 cycles p 


pec d of 
dou 


pec d, and doublin 


increases the 


This 


all motors by a 


second 
factor of two 
ling mechanisn 
assembly rate 


“In some cases it may require e 
to change motor ina 


V pe 


increase In assembly speed 


investment 


shops to synchronou 


will otherwise cost no more except 


for a slight increase 


power costs. Power 


I unaffected bv thi 


used today for fashionin 


type were actually con 
Amazon Vall 
of their rubber plants to 


red with two or more 


allowed to dry con pletely in the 


coatings were pped oft 


] 


whole proce 


Boston received its first pair of such shoes in the year 1820, and 
they sold for $5 after being attractively decorated with a coat 
ing of gilt, and by 1830 there was such a demand for these 
“new” rubber shoes that approximately 30,000 were imported 


from the south. 


One of the fi 


Greece by means of an 


consisted of a pillar which was 


axis by means of a rope ricture 


row to the face of column, and 


when the column wa pun 


into flow of continuous 


pictures 


t motion picture rit 


ingenious 


Were 
since 


around 


piece 


made to 


adhe 
they 


it blur 


moveme! 


This, however, was not the first Grecian attempt at creating 


movies. 


An earlier method consisted of attaching drawings, 


arranged in sequence, to a series of poles. The audience was 
required to ride by them on horseback, and as they moved 
and watched, they’d get the impression that the pictures on the 
poles were moving as well. 





Practical 





a slide xcessively 
one ection ) ynstant 


insert 


Se at that ocation 

an take up side play 

hile they yield where 
The proper 


of cours¢ 


tre 
re. 


Most machine ae é ploy 

which are adjusted by rows of set 

crews. In making use of the nylor 
erts, we remove these s« 


Tailor-Made Arbor Employs , : 
eplace them with screws having 
nylon rod 


een drilled to receive 


Quick-Acting Expansion Grip oe Soe eee 


rews ana 


with only a slight 


the arbor 
de the end of the screw 


in. plunge cuts ' 
ike a protective screen Because nylon has a 
the operator necessary 1e same de 
as simple as loading applicat 
e the workpiece is held, spindle : to create « 

ed } ( cal » allowe 


iv one 


ock from 


90 
depths and widtl 
arbor Three blind hole drilled in one 
idle ide of each slot for compression 
en pri and two cir 


rat the grooves are cu or retainer rings 


h with Gripping pins a 
paced identically 


The diameter o ; , 
be determined by the  Oil-Filled Plastic Boxes 
Protect Finished Parts 


umferential flat 


e machined w 


‘ 
) 


ndle 1 q proove 


in the arbor. The 
used to secure 


a pal 





Nylon Inserts Remove Play 
tv of nylon can be put to 
for wear 


rhe flexit 
example 
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Safety Device Prevents Accidental Conveyor Reversals 


A section of our plant employs a number of conveyors, 
A near disaster that took 
place when one of the inclined conveyors had to be shut are 


some of which are inclined 


down while partially 


rrporate the device shown 


This simple, troublefree, locking mechanism prevents 
reversals caused by gravity pull of a load 
consists of double pawls, which can be 
mounted on any standard flange coupling, and a stop 
Though the pawls may be 
mounted on either side of a reduction-gear box—when 


conveyor 


The device 


ecured to the base plate 


loaded, led us to design and in 


this 
motor coupling 


unit is 


separate 
The 


efficient on the 


lash 


more 


they 
result 


are 


is less back 


While the conveyor is under power, centrifugal force 


causes the pawls to retract, but as soon as motion is 
stopped, the top paw] swings to project its catch edge 
Then, if a load creates a reverse motion, the paw] will 
iit the stop, preventing further slip back 

The pawls are cut from steel plate to the contours 


shown 


A finger is provided to strike against the hub 


of the flange during rotation, and projection of the 


catch edge is increased by additional clearance on the 
inside at the other end of the pawl 
located so the major portion will be almost twice 


The pivot holes 


as heavy as the catch end 


Studs threaded into the flange are used in mounting 


the pawls 


base 


ment and the necessary freedom of the pawls 
is a weldment, made up of steel plate, and bolted to the 


Ahti Syrjdanen, 


A full retainer ring, slipped over the hub 
and studs and locked with cotter pins, assures align- 


The stop 


Valkeakoski, Finland 





“a 


a 

-_ => a 
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Vise Faceplate 
Saves Setup Time 


While working on a vertical milling 
machine, an operator is sometimes 
required to remove the work-holding 
vise to make room for a piece which 
has to be fastened to the table. This 
means that time will be wasted, not 
only in taking the vise off, but also 
in putting it back on the table where 
it will again have to be bolted down 
and indicated. 

A lot of these changeovers can be 
liminated with the adaptation of a 
ise faceplate. The number of jobs 
that such a plate will handle is only 
limited by its work-holding capacity. 
Therefore, the plate should be as 
arge as practical without going to 
extreme overhang. This leaves only 
the largest jobs to be strapped di- 
rectly to the table 

After a %-in. plate has been cut to 
the dimensions desired, a series of 
holes are drilled and tapped through 
it. Four of these holes, one near each 
used for jacking screws 


rner, are 
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has been 


to level the 
gripped in 


block is 


plate after it 
the vise. The gripping 
doweled and secured from 
the top side of the plate with cap 
screws. A workstop bar is screwed 
and doweled to the top face of the 
plate. Both gripping block and work- 
stop bar must be perfectly square 
with the edges of the plate 

Following the careful drilling and 
reaming to place the blocks square- 
ly across the plate, the three parts 
are hardenend and ground. The 
parts are then assembled and checked 
to see that the blocks have held their 
squareness and that the stop block 

in line with the cross feed of the 
machine 

W Kreusser, Stamford 


Conn 


Chuck-Wrench Tang 
Is Renewable 


The illustrated chuck wrench solve 
a problem found in many small 
shops. It provides a new tang when 
ever one is required, thereby saving 
the time and expense of making a 
new wrench or ordering one from an 
outside source 

To make a wrench do, long after it 
should have been replaced, does not 
constitute a saving. On the contrary 

it is used until it will no longer 
pull a chuck without skipping, the 
socket in the chuck suffers damage 
eventually 


17 


which wil 


tat 


nece ltal¢ 


costly chuck overhaul 


Such stretching the life of a tool 
not the wrench 
shown is employed. When the tang 
corners begin to show signs of wear, 
the tang is 
section 1s 


necessary when 


loosened, 
the worn 


a setscrew 1S 
extended, and 
ground away. 

The wrench is 
usual way, except that instead of al 
lowing material for a tang, a hole is 
drilled and through its 
center. Before broaching, a clearance 
hole is counterbored from the handle 
metal 


machined in the 
broached 


end to reduce the amount of 
the broach has to remove. 

Two then drilled; one 
diametrically through at the top for 
the handle, and one into the squared 
hole to clamp the tang. The tang is 
cut from C 1018 key stock, its length 
to be the full depth of the hole plu 
and 

32-in. deep case 

Buhl A Savage, foreman, Cogsdill 
Tool Prod Inc, Oak Park, Mich 


holes are 


the extension, hardened to a 
] 
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Workholder Uses 


In production of cutters and punches 
requiring accurate flats, squares, hex- 
the 
hown will prove to be a 
tool, with its 24 
indexing 
grinding and 
for these 
addition, the 


set to produce a large var 


agonal or octagonal shapes, 
workholder 
great asset Thi 
accurately paced hole 
the 


nece ary 


implifie milling 
and 


head 


ety 


operation 
other shape In 
can be 
of taper 
With the 


f which we have a 


the collet 
et to 
of work-holding 


exception of 
con plete 
ive IS é range 
é iti parts are shop made 
gle bracket 


when the 


made 

head 

wing enoug! 
And 


i¢ 


when 





Shop-Made Impact Tester 


Does the Job 
Where it 
trength o1 
material, an 
And 
expense 


Swe! 
the 


1 
mercially-made 


\ 


Standard Collets 


adapter fitted with a disk to form 
a stud by head is mounted 
and rotated on the bracket. A tapped 
through the disk and into the 
receives a capscrew, backed up 


which the 


hole 
head 
heavy washer, for locking the 

at desired angle 
the 


the 


adapter has been bored 
the OD is turned 
mooth fit in the head bore. The 
back end of the adapter is threaded 
to take a retainer nut, while the 
front machined with a collar 
In the periphery of this collar, 24 
blind holes are drilled for indexing 
A small L-bracket is then made 
and secured to the side of the head to 
hold a spring-loaded index pin. To 
complete the necessary parts, a col 
let draw unit is 1ade. This is 
aded to suit the collets, outside 
knurled, and provided with four 
blind holes to fit a spanner wrench 
Milton L Johnson, Port C 
NY 


collets 


end 


thre 


} ester 


However, when we were assigned 
the job of finding the right material 
for fabrication 

icted the rig shown 


¢ 


in plastic, con 
Though lim 


uniform re 


we 


Rave u 
out the test 
xception of a ba peer 
rig 1 made entirely ol 
A quadrant 
ipright at one end of a 
ss the 
rilled through it 
vot bolt. A 
irilled along the radial 


plywood 
hammet! 
series of 


iadrant and marked ac 


ceived from each 


n ial to be tested 
anvil board affixed to 


the base. The hammer is then raised 


and a peg inserted in the hole 


marked with the specified degree of 
pact. When withdrawn 


ammer drops onto the m 


the peg 


ater 


John L Elliot 
Birmingham, Mich 


In addition to regular 


$25 


NON-PARALLEL WORK 
SUPPORTED ON MOLDED 
METALLIC PADS 


payment for his idea: 


in the March 23, 1959 issue 


An extra $25 will be paid for the 


best 


Practical Idea in each issue of 


American Machinist. Selection of the 


winner is made by ao group of our 


readers 


PAYMENT—$25 in addition to regular 


rates for the items published to be 


paid as soon as reader votes are re 


ceived—usually three to four weeks 


after the date of issue. The win 


ner will also be announced in these 


pages as soon thereafter as prac 


ticable 


200 


asked to 


American 


JUDGES-—A 
Machinist 


group of 


readers in select 
preferred articles in each issue. The 
group is a true cross-section of al 


and 


Their 


readers changes entirely each 


addition to 


the best 


time votes in 


guiding 
Practical 


the editors, select 
idea. If at 
votes result in a tie, $25 will be paid 


of the 


any time their 


co-winner Decision 


be final in 


to each 


readers will each case 


REQUIREMENTS—Only items in the 
pages 


und they must be submitted directly 


Practical Ideas are eligible 


by the originator Do not worry 


about your shortcomings as a drafts 
man photographer or author —every 
m will be 


with 


edited in accordance 


American Machinist standards 


rd suitable illustrative or explan 


atory material added where needed 


Readers will judge only the finished 


roduct—in terms of its usefulness tc 


them 


WHO MAY ENTER Anyone 


enter except employees >¢ 


McGraw-Hill Publish ng Co, Inc, and 
of advertising agencies or de 


those 


Dp 


pariments 


Suggest to your employees 
that they submit ideas 

HOW TO ENTER Send all 
Practical Ideas Editor 
330 


entries 


American 


to 


Mach st West 42nd St, New 
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New Shop Equipment 





Materials and Parts 


Electronically Controlled Die Shear Line 
Changes Length of Cut Without Stopping 


McKaymatic Die Shear Line features 
an electronic control that changes the 
stopping or! 


‘ 


Length of 


ength of cut without 
slowing down the line 
ut is controlled by a 


urement system consisting of a pulse 


surface meas 
generator on the exit pinch rolls and 
an electronic counter 

On the demonstration the 
operator reads-in length of cut com- 
mands by pushbuttons, but automatic 


model 


programming can be supplied in the 
form of standard data processing 
cards, punched tape, or a 
et length and quantity 


series of 

manually pre 

selectors 
The built to 


handle coiled metal in any width and 


die shear lir are 


} 


most thicknesses. Demonstration line 


includes a 35-ton under-drive four 

column press with ac drive and pneu- 
matic clutch and brake Capac ities of 
the demonstration 48 in 


wide, maximum thickness of 10 gage 


ine are 
Initial designs obtain 
speeds of about 200 
length of 4 ft and over 

Strip damage is prevented by the 


production 
fpm 


cutting 


synchronized traveling die. During a 
cutting cycle, the traveling die set 
celerates to line speed, cuts, and re- 
turns or anti-friction bearings over 


acC- 


hardened steel guide rails. 
According to the manufacturer, the 

machine will produce high tonnage 

per hour production on variable- 
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length operations with an accuracy 

equal to or better than competing 

lines 
McKay 


Ohio 


Machine Co 


Youngstown 


MORE DATA? Circle 51, inside back 


cover 


Metalworking Coolant Reported 
To Stop Rust, Resist Rancidity 


Water-soluble metalworking cool- 
ant that not hold dirt in 
pension is reported to stop rust, 
sist rancidity, and reduce dematitis 
Product is stay clean fo! 
weeks, even when used on cast iron 

Tradenamed Cold Stream, the 
coolant has a combination of anodic 
and passivating rust inhibitors to 
guard against both electrolytic cor 
rosion and atmospheric moisture. It 
contain a bactericide and 
sodium nitrite coolant 
oil. Surface-active 
agents are used in the formula to 
reduce surface tension and bring the 
contact with the 


does sus- 


re- 


said to 


does not 
neither a 


nor a_ soluable 


olution in close 


metal surfaces 

Cold stream 
and transfer heat with top efficiency 
and to provide improved lubrication 


is also said to absorb 


for highest feeds and speeds. 


S C Johnson and Son, Inc, Racine, 


Wis 


MORE DATA? Circle 52, inside back cover 


High-Intensity Mercury-Arc Lamp Offers 
Improved Detail on Optical Comparators 


Said to provide more than five times 
the intensity of the best filament 
light source available today, a new 
mercury-arc lamp developed by the 
Comparator Div of Jones & Lamson 
Machine Co, Springfield, Vt, offers 
greatly improved detail at higher 
magnifications on optical compara 
Designed for use with all 14-in.- 
dia and 30-in.-dia-screen optical 
comparators, the lamp can also be 
used on other optical instruments 
An extremely bright, extremely 
sharp (see cover) shadow image is 
produced by the high-intensity light 
source, even at magnifications as high 
as 270 times. Also, the stable mer- 
cury are supplies steady, projected 
light having no flicker. In effect, this 
lamp gives, at 100 magnifications, a 
light intensity equivalent offered by 
the best other sources of light at 20 
magnifications. It is a pleasant, cool, 
blue-white light at high magnifica- 


tors 


tions and, if not filtered, a penetrat- 
ingly bright light at magnifications 
of 10 to 20 times 

Packaged as a unit, the separate 
control element (power pack) meas- 
ures 3 ft by 2% ft by 1% ft and is 
powered from a standard single- 
phase 115 volt outlet. The lamp hous- 
ing attaches to the conventional light- 
source mounting on the comparator. 
A fan plus aerodynamic airflow de- 
sign aircools the lamp _ housing. 
Standard mercury-arc lamps, as sup- 
plied by various manufacturers, can 
be used in the system. Safety pre- 
cautions include: A _ specially de- 
signed lamphouse enclosure to con- 
tain and control lamp explosion plus 
interlocking switches to cut power 
and discharge capacitors when cover 
or power-supply door is opened. 

Jones & Lamson Machine Co, Spring 
field, Vt 
MORE DATA? Circle 53, inside back cover 
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Multiple Wheel Grinder Produces 
Concentric Diameters to Close Tolerances 


IWR that wi grind 


concentric d 


Typ 
to ex 
pro 


con 


more ameters 


mely ciose tolerance ona 
duction basis 1s available for 
emiautomati 
10 and 14-in 


between 


auton 
It is made in 


length 


pletely 
operation 
wings with 30-in 
centers. Wheel di: 
on the 14-in 
42-in 


are 36 in.; 
either 


imetel 


wing machine 


wheels are 
such as crankshaft and 
haft line bearings, transmission 
hafts, and components of jet engines 
are ground on these machines to pre- 
( on limits. 
Mac hine inco 


36 or available 


Parts cam 


porates Landis’ new 


two or 


Microfeed wheel feed system (capa- 
ble of duplicating its action for piece 
er piece) that will feed the grind- 
wheels in increments as small as 
millionths of an inch. Feed auto- 
compensates for all vari- 
which may be introduced by 
deflections of machine parts from 
grinding due to 
minor temperature changes, changes 
in wheel characteristics due to grind- 
ing and dressing, and variations in 
feed temperature 
changes by hydraulic oil 
Landis Tool Co 


natically 


able 


forces, variations 


rates caused by 


Wayneshoro, Penna 


MORE DATA? Circle 54, inside back cover 


SIXTEEN DIFFERENT TRANSMISSION CASES having a total of eight machining 
variables are handled by this special double-end precision boring machine. 
Four holes are bored in each case at rates of 22 to 55 pieces per hour, depend- 
ing on part length which ranges from 12% to 21% in.—Snyder Corp, 3400 E 


Lafayette, Detroit 7, Mich 
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MORE DATA? 


Circle 55, inside back cover 
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Ultrasonic Cleaner Line Uses 
Building Block Construction 


Line of ultrasonic cleaners uses inter- 
changeable tanks and generators in 
building block type construction to 
meet varying requirements of power 
Five tank sizes and six 
used in the 


and volume 
pre-set generators are 
line of 13 

Ceramic 


cleaners 
transducers are side- 
mounted on the tanks through a 
matrix, permitting addition or sub- 
traction of transducers. The cleaner 
tank is fitted with a matched genera- 
tor to satisfy the power needs dic- 
tated by the volume. The ceramic 
transducers, used for the first time 
can operate at 350 F, 
than previous 


in the new line, 
200 
models 
Gulton 
Ave, Metuchen 


degrees higher 


Industries, Inc, 212 Durham 


NJ 
inside back 


MORE DATA? Circle 56 cover 


General Electric Redesigns 
Complete Line of AC Motors 


Complete redesign of General Elec- 


tric’s random and form-wound ac 
motor line—ranging from 1 to 5000 
hp space-saving square 
styling, and a sealed silicone com- 
pound insulation system. Among the 
improvements claimed for the new 
adaptability to specific in- 
dustry needs, faster installation, eas- 
ier accessibility for maintenance, 
lower noise levels, and greater over- 


includes 


iine are 


all ruggedness 

Equipped with flat end shields, the 
new motors save from 22 to 45% of 
mounting space, depending on rating 
The cast iron shields are lighter than 
old ones by 70% and can be handled 
by one man. Double-end ventilation 
is said to offer 75% more airflow. 

Supported silicone rubber insula- 
tion, called Polyseal, consists of sil- 
icone rubber-impregnated Dacron 
and glass tape wrapped around each 
coil in several layers. By using Poly- 
seal, according to GE, open motors 
may now be considered for some se- 
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limited 


inside back cover 


Vertical Open Gap Machine 

Has Solenoid-Operated Clutch 
ly pe EF is for 
fabri plate and 
and girders. In 
punching attachment 
so be equipped for flue 


designed use in 


icating heavy steel 


ructural I-beams 


tion to it 


ig, notching, and coping, 
} 


learing angle 
Solenoid operate d clutch autom: 
ally the at end 

each operating Operator! 

the pedal and then push 

the 

furnished 


atic operation 


stops 


machine 
cyve le 
lease 


oO start new cycle 


also be 


roduced 
ne de 


letely guarded 


and is equipped 


ibrication sys 


ncning pressure 


ifficient capacity 


hole through 
enabling the 

all standard 
tior 7-in 


ctions from 
30-in. girders, including 


ns punched in the flange 


an also shear 7s-in 
square shear angle 


Machine can be 
de pth 


58, inside back cover 
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Hydraulic Roll Duplicating Lathe Features 


Automatically Modulated Carria 


his hydraulic rol] duplicating lathe, 
ntroduced by American Tool Works 

designed to contour machine mill 
hape to 33 in. dia. It is 
new con 


rolls up 


equipped with a template 
trolled hydraulic duplicating mecha 
nism and a single 90° tool slide which 
indles all roll 
Carriage 


+ f 


re rate ol 


tracing work 
feed is 


feed 


modulated to meet 


continuous, with 


automatically and 


steplessly the 


varying steepness of the contour 


Feed rate ranges from zero on a 90 


shoulder to the maximum pre-set by 
for 


the operator straight diameter 


rh 


step! ss gene! 


on the 
final finishing 
innecessary 
itching ; 
nd the 


< nged 


By sw 
lathe 


from a roll 


racing lathe to a 


Ww mas ve 


ized spindle ni 


iS a 
iring, revolving 

able 
nerican Tool Wo 


Cw Ohio 


innate 


MORE DATA? 


Circle 


ge Feed 


ion 


standard 


tailstock 
center 


several 
k 


nside 


of the 
d to n 


con 
Sa ake 


ip operations 


at the 
be 


contour! 


neaa 
instantly 
ng or 
lathe. A 
with over 
built-in, ball 
The 


Sizes 


lathe 


s Co 


back cover 


LARGEST CYLINDER BORING MACHINE ever built by Ex-Cell-O, 18 ft wide by 
15 ft high, rough bores 6, 8, and 12-cylinder diesel engine blocks with minimum 
changeover time between the various sizes. Blocks are clamped in the fixture by 
three Rotac torque actuators—Ex-Cell-O Corp, 945 E Sater St, Greenville, Ohio 


MORE DATA? Circle 60 


inside back 


cover 
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Low-Cost Numerically-Controlled Machine 
Performs Drilling, Milling, or Jigboring 


| ‘ 


ontrolled ma 


pec | 


nN variety ; 
} ng op 
Genera — 
buine Ca 
nine use 
typewrit 
l a pro ' rom 
nd 


a unique 


TI 


rovides 


1e hy 
the 


ving the 


p ndle 


Line 


| ALS AN D PARTS 


High Temperature Alloys 
Introduced by Fansteel 
Two of a series of columbium base 
now commercially avail- 
80 is a columbium- 
zirconium alloy with melting point 
of 4350 F; Fansteel 82 is a colum- 
bium-tantalum-zirconium alloy with 
melting point of 4550 F 

Both are easily fabricated at 
temperature, either in the as-worked 
or annealed state. They are reported 
with 


alloy 


able 


are 


Fansteel 


room 


weldability 
no tend- 
to fracture in the heat affected 

Ductile to brittle transition 
temperatures in the annealed 
well below temperature 
Fansteel has ultimate 
strength approximately 
0,000 psi at 2000 F. Fansteel 80, with 
comparable properties, has a higher 


to have excellent 


ductile welds and little or 
ency 
zones 
State 
room 
82 


of 


are 
In air, an 


tensile 


trength-to-weight ratio 


Fansteel Metallurgical Corp, North 


Ill 
MORE DATA? 


Chicago 


Circle 62, inside back 


cover 


of Heavy Duty Horizontal Honing 


Machines Handles Diameters to 36 in. 


Mi- 
designed 


zontal 


duty hori 
are 
ications 


app 


rapid tock 


requiring 
removal from 
than av- 
built to 


bore and 


ana 


lan ger 
nger 


They can be 


gth of 


a Model B-612 

is used to hone 
iners that are hard- 
» These bores 
and up 


feed unit on 


734 in. dia 

A pecial 

hine makes possible the re- 
in. of stock per min- 


to 


from the liners. According 
manufacturer, this rate is twice 


lat of 
T) 
Che 

¢ 


separate 


previous honing capacities 
Microhoning machine has tw 
rapid 
feed 


tr | . 
STTOKE 


feed clutches—one for 
nner 


head 


approach, the other fo: 


It has a 4-ft 


speed 


hydraulic 


ansmission 


pump 


mechanism 


ivery ydrauli 


unit, an a 


that 
Machine 
ontrols are interlocked 
r automatic operation 
Micromatic Hone Corp, 81 
Ave, Detroit 38. Mich 


com 
ye nsSates fo yrasive 
r abdrasil 


and 


‘ 


weal 


fixture ¢ 


School- 
, ift 
MORE DATA? 


Circle 63, inside beck cover 
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FAWICK SAFETY CLUTCH CONTROL in 
Stalled on hand-fed press at Whirlpool 
Corporation plant, St. Joseph, Michigan. 





Mr { 

Whir po Jescribes the instaliation 

part of f ntinuous safety program, we 

ar f FAWICK SAFETY CLUTCH 

CONTROLS to provide our workers and our 
uipment with the best possible protection 


are 


njury Of Gamage caused by un 


juled repeat operation of presses 


another Fawick First! 


...» the new “fail-safe” 
press and automation control 


Press owners and operators alike are very enthusiastic about 
Fawick Safety Clutch Controls (Andrus-Coon 

System). This outstanding development prevents ‘‘unsched- 
uled” repeats in press operation, with a “fail-safe” system 
that eliminates possibility of component operation failure. 
The Fawick Safety Control utilizes a dual system, with two 
completely independent sets of controls and all systems and 


circuits so established, either before or during the operating FAWICK AIRFLEX DIVISION 
that two complete and separate control systems are FAWICK CORPORATION 


cycle, thé 
functioning at the time the “automatic stop” (at the top of 9919 CLINTON ROAD «+ CLEVELAND 11, OHIO 

the stroke) is required. The mathematical law of probability Fowick Conada, Ltd., 60 Front St., West, Toronto, Ont., Canada 
of simultaneous failure of two similar (or even dissimilar) 
devices in this system has been calculated conservatively at 


one (1) in 110,000,000,000 cycles. This great safety advance- Ug WW 
: : ‘ aah - eae nn -— a | cm —— aes 
ment is available for installation on new equipment or that > 4 = | \ \ a | v 
being re-newed or overhauled i. - \_/ 7 _ S L_» 
For complete details on the Fawick Safety Clutch Control d . 


INOUSTRIAL CLUTCHES AND BRAKES 


call or write your nearest FAWICK representative or the Home 


Office, Cleveland, Ohio. 


CIRCLE 257 READER SERVICE CARD 





EQ U 


American Introduces Medium Range Radial 


P MEN T MATER 


Drill With Longer-Than-Usual Arm Reach 


Americar new lial rill, called 
1S de 

nedium 

ing tool and 

i zes of 13, 
lengths from 
a frame 
used on 
of 
reach the 
o feet longer 
s, thus pro- 
incorporates a 


il has 
parts 
duty line 


of 


on parable drill 
sign that 
machine in 
) nild 
feed per 
At heavier 
capacity 
a new 
which 

as 0.001 
am fir 

i depu 


0.0003 


pindle speeas are 
ling upon the choice 
d or two-spt 


head n 


MORE inside back cover 


150 


Two Electrolytic Spindles 
Available From Standard 

No. 2000RLY 
for a 600 
and 


rpm 


(left) is de 
amp de power sup 
is equipped with a 
motor and belted drive 


Spindle 
signed 
ply 5 hp, 
1800 ac 
change to satisfy 6 to 


cup 


th spec d 


traight or grinding 
for 
the 


introducing the 


backing plate the cup 


kler 


Saits solu 


Iso involves sprin 
and internal re 
The spindle 
pro 


parallel 


perimter 

} 
ip wheel 
the feed 


on vertical 


des for a 9 traverse 
th the spindle 
Spindle No. 6028LY 
lirect driven motorized 
hp, constant torque, with 


of 3600, 1800, 1200 and 


(right) is a 
unit, 
four 
600 


ac 


peeds 


rpm. The slip ring of this spindle is 


lesigned for 3000 amp power supply 
This unit is suitable for mounting 
ular adapter for cup 
but is illustrated with wheel 
grinding 


} . 
plates 
VT ee] 


straight 


aer to mount 


American Machinist 


Al S A N D rART S&S 
A 360 wivel base is asset 
base and the 


Cup wheel sizes 


wheel 
bled between the motor 
feed base or slide 


for this 


straight 


unit range from 6 


wheels from 
Too 
Ohio 


Standard Electrical 


Rive Rd 


Cincinnati 4 


MORE DATA? Circle 65, inside back cover 


Lubricants Possess Great Acid, 


Heat, and Pressure Resistance 
A masol 


magnesium 


lubricants, an aluminum 


silicate compound, are 
claimed to possess great load carry 
ing strength, provide complete re- 
sistance to all types of 
and be able to retain these qualities 


up to temperatures 


acid wear 
without change 
1900 F 
Almosol products form 
layers of natural lubricant between 
the fluid-film of the 
surface. The first layer bonds itself 
the other lay 

slide the 
bonded layer 

Five products in the 


of 


nicro-thin 


oil and metal 


metal surface and 


; 
LO 


ers horizontally across 


line include 
lubricant, en 


lubri 


bearing and chassis 


closed gear lubricant, aircraft 


cunt, and bearing and instrument 


lubricant. Price ranges from $.60 a 
pound for 
$7.40 
app.ications 

In one of the field tests, the 
was used in a wire drawing die 
Up to 125,000 ft of wire wa 
before die 
normal 
tc. 20,000 ft 

Lubrication Engineers 
Race Ave, Fort W th 


> r 
most 


applications 
jet 


ip to 
a pound for some aircraft 
lubri 
cant 
drawn 
compared 
15.000 


replacement, 


in a expectancy ol 


MORE DATA? 


METAL CUTTING BANDSAW and 
band filer has provision for mounting 
a blade butt welder. Metals handled 
include hard alloys and carbon steels 

Boice-Crane Co, 935 W Central Ave 
Toledo 6, Ohio 


MORE DATA? Circle 67 
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13-minute industrial x-ray film processing 


New Kodak Industrial X-Omat Processor 





can save vou time and money 


K ; 1 automation in fil irectly 1 » tl ssor. Kodak 


Send for the folder that gives all 


the details. 
X-ray Division—EASTMAN KODAK COMPANY-—Rochester 4, N.Y. 
Use this coupon NOW for more information 


LASTMAN KODAK COMPANY 
e Kodak 
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Spiralap Machine Mechanizes 
Hand-Lapping Operations 


ipping 

hand apping 

precision on 

Manufacturer re 

chanic can pro 

lapping accuracy 
0.0000116 in.) 


reirie 


naintained 
machine 


ai p ) 


th 


oning 
ipply 
the 


bench 


idy 
between 


SPL-9A 


MORE DATA? 


Wallace Tube Bender Performs 
All Operations Automatically 
Automated feeds tubes 
into position, bends them, and re 
moves bent product without attend 
ance other than to keep the inlet 


machine 


152 


PMENT, MATER 


—- 


"Diss f 


oe 


Cross Transfer Machine Features Swiveling 
Drill Units, Lift-and-Carry Transfer System 


on this Cross Transfer- 
process 
of aluminum or cast 
heads ude drill units that auto 
matically swivel to chamfer two 
without re-orienting the part, 
lift-and-carry transfer system 
eliminates scratching of pre- 


Innovations 


atic, built to various sizes 
iron cylinder 


incl 


holes 
and a 
that 
cision locating surfaces 

type drill 


g Op- 


e spindle 
used for the 
Each unit 

revolving drum plate, 


Two sing quill 


inits are swiveling 


eration mounted on a 
chamfers one 
holes. After 
hole, the quill 
retracts and the unit is revolved by a 
hydraulic cy until the spindle 

aligned with the centerline of the 
hole. Adopted for 
this is possible be- 
it takes longer to drill the oil 
holes at stations 
does for unit to 
* both hole 


two oil gallery 
the first 


end of 
chamfering 
linder 
econd economy 
reasons, method 
cause 
gallery preceding 
than it 


chamfer 


one swivel 


mnveyor or hopper supply mate 


tubes can be 


ing 

processed 

Flat 
the 


con 


al. Two 
during each cycle. 
back U’s can be 


rate of 1800 


operating 
produced at 
bends pel hr, or 
bends at 980 per hi 
picks up 


ventional return 
Special finned 
prog! tube lengths from a 
hopper c and indexes them 
pair of vert stacked 
loading tr Sequenc e-controlled 
the 
index 
Clamping 
the tubes into 
Mandrels 
into the 
support during 


elevator 
ammed 
yllector 
into a ically 
ays 
tubes 
them 


dies 


hydraulic cylinders select 
from. the 


into the 


trays and re 
bending dies 
and 
forming 
automatically 
of the tubes for 
bending. Bending self-com 
pensating and hydraulically actu 
ated. A stripper mechanism removes 
two tubes from the die 
Supplies Mfg C: 
siemens Pkwy, Chicago 15 u 


advance secure 


dies are 
ends 


inserted 


dies are 


a 


Vallace 1304 


MORE DATA? Circle 70, inside bock cover 


1achines the 
linder cast iron 


The Transfer-matic n 
ends of 2, 3, and 4 cy 
diesel engine heads at rates of 38 to 
44 heads per hour at 100% efficiency 
In addition to face milling water out- 
let pads, oil and fuel hole 
three planes, the machine drill 
chamfers, and taps all oil fuel, and 

and air tests the part 


bosses on 


holes 
casting density. 

Features which facilitate later proc 

include 

system, a 


screw 
for 
essing of aluminum heads, 
an integral chip disposal 
central ant and filtration system, 
“woodpecker” drilling 
drive 
creasing cutting speeds 

Ane 
mits operation of 


cool 
mechanisms 
and changeable gears for in- 
w machine control sys 
the 
capacity 


tem per- 
machine at 
partial or full when proc 
a batch of heads 


PO 


essing 


Cre Co Bou wNV5 Detroit 


Mich 


MORE DATA? Circle 69, inside back cover 


5-POSITION TURRET HEAD, Quindrill, 
permits five different operations on 
one drillpress—drill, ream, countersink, 
ccunterbore, tap—without changing 
setups. Available in sizes to fit almost 
any drillpress, including 15 and 20-in. 
Deltas, for Morse taper and Jacob 
taper spindles—Chicago Quadrill Co, 
1846 Busse Highway, Des Plaines, Ill 


MORE DATA? Circle 71, inside bock cover 
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DIE BLOCKS and 
HOT WORK DIE STEELS made of 
VACUUM DEGASSED STEEL 


AT NO EXTRA COST TO YOU! 


Another FINKL FIRST gives 
you these advantages: 


REDUCED DOWNTIME 


Fink] vacuum degassed steels result in die blocks and hot work die 
steels with greater ductility and toughness. This means size for size, 
and or hardness for hardness, the degassed steel reduces the chances 
of breakage under severe operating conditions. 


REDUCED DIE SINKING TIME 


Finkl vacuum degassed steel die blocks and hot work die steels are 
cleaner, with about 50°; fewer non-metallic inclusions,and conse- 
quently fewer tool regrinds are required. A higher lustre is possible 
in impressions if so desired. 


POSITIVE DELIVERIES 


Finkl vacuum degassed steel promotes high density centers in large 
die blocks, therefore reducing the possibility of a late shipment be- 


cause of ultrasonic rejection. 


wo"* : FRG, Finkl was first with die blocks fully water quenched. Finkl wa 

iA first with deep hardening nickel-chrome-moly die blocks, the 
af! forerunner of the AISI 4300 Series. And now, we are pleased 
die 


> 
to add vacuum degassed steel die blocks and hot work 
steels to our line of products— another Fink] First. They repre- 
sent our policy of offering our customers every advantage to 
reduce costs and increase production. 
For over 80 years we have produced quality products because 
we believe sincerely that the ‘‘best costs the least’’ in the long 
 Evecte\e © run. For impressions that last you can depend on Finkl. 


A. Finkl & Sons Co. 


2011 SOUTHPORT AVE: CHICAGO 14, ILLINOIS 


Offices in: DETROIT - CLEVELAND «+ PITTSBURGH + INDIANAPOLIS « HOUSTON «+ ALLENTOWN «© ST. PAUL 
COLORADO SPRINGS «- SAN FRANCISCO ~ SEATTLE « BIRMINGHAM «+ KANSAS CITY « BOSTON « LOS ANGELES 
Warehouses in: CHICAGO + DETROIT » BOSTON » LOS ANGELES 
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Machine Cuts Off 12,000 
Pieces of Tubing Per Hour 


Autom 


imeter 


] ’ 000 piece 

ne 1 for 
copper, bra ol 
7 OD 


luminun 
oppe! alloy 
the ry 


16 in achine 1s ac 


+O. 005 in rf piece 


a fUaral 


r own shop 


MORE 


DATA? 


Gage Block Comparator Detects 
Variations of 0.000001 in. 


Mod 130 B 


O00 


"0.000: 1 i 60.000: 1 


Gi 


ine 0 OOOO30 0.000010. 0.000003 


0.000001 In 


tubing 


length 


1 PMEN T MAT 


’ E R 


tween master and workpiece 


are positioned quickly and 
such as hea 
can be 
one to 


other set, rectan 


handling techniques, 


insulated tweezers used 
Balls 


square 


are spaced ir set 


blocks, the 
gular 

Federal 
R I 


P ‘orp 


Providence 


inside 


MORE DATA? 


Grinder Designed to Achieve 
High ID-OD Concentricity 
Thi 


ternal 


Olivetti 


type grind 


internal 
de 
very cl oncentricity 
ind OD at 
prototype 
ed in a Euro 
automotiv ant to grind syn- 
shaft 


ex 


ichieve 
erance between 


rate 


prod iction 
chine is now be 
pean 
chromesh 
The stan 


‘ ] } 
ernal whee 


, 
interna 


ind an 
automatically 
compensa- 


for whee 5 revery cCyci¢ dur- 


return stroke. Work is held in a 


pecially designed self-aligning, hy 
let 


draulically contro 


fixture 
150.000 


Internal speeds 1 


Machine 


N} 


re 


~ 


i 
a7 


ACETYLENE TORCH ATTACHMENT, 
called Or-o-co, cuts precise circles from 

to 12 in. dia, using a gear mech- 
anism turned by a crank. It weighs 1 
lb, costs $37.50—/deas Inc, 214 Ivinson 
Ave, Laramie, Wyo 


MORE DATA? 75 


' 
Circle 


American 


Parts 
better 


, 
take 


1 A 


Automatic Processing Conveyor 


Does Several Jobs Simultaneously 
M-P 


designed 


Crown (Multi-Purpose) 
with new 
eliminates downtime 
plating, anodizing, 
phosphatizing, and rubber 

Machines 

plant 
| of them include 
features: 


con- 
contro! 


for 


vevor, 
vstems, 
changeovers in 
painting 
dipping operations 
built to individual 
ments, but al 


following 


are 
require- 


most al 


for of 
veral cycles by automatic program- 


Each carrier can be set one 


n manual setting on a control 
One machine 


ifferent 


ing Or 


board can plate two 


metal work can 


at four thick 
Parts 
40 ft in 


tation 


different 
ame time can 
14 in. to length 
work per 

s000 It Rack and barre 
be plated at two different 


on 


range 


one machine 
Rheostat € Supply Co 
trove Village, Ill 


1965 


MORE DATA? Circle 76, inside back cover 


Small Index Table Provides 
360 Positive Locking Positions 
Table designed f inspecting 
girly ta. 5 1 


} ‘ ? - 
lachinge 00 or 


runted 
I t Inspection 
in either herizontal or vert 
ition. Positive indexing fea 
1inates need for car 
igs usual in devic 
Position can be repeatec 


Beverly Rd Sa 


77, inside back co 


ver 
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Now... Automatic Gear Deburring 





3M “PG” Wheels Cut Gear Deburring Costs 
up to 75% with New Barber-Colman Deburrer 


' Spur or helical gears and sprockets can be deburred auto- 
matically, rapidly and economically by this new Coated 
Abrasive method. Developed through joint effort between 
Barber-Colman Company and 3M Company, this method 
eliminates the costly hand operations—filing, grinding, 
wire-brushing —and expensively slow machine opera- 
tions previously required for precision deburring. 

The heart of the method is the versatile 3M “PG” 
Wheel. As shown, the abrasive leaves of the **PG*’ Wheel 
conform to the exact shape required to deburr either 

“PG” Wheels t. Pa 
ReEcCOMm, 


= to use coated 


sre manufact 


«+» WHERE RESEARCH 


June 1, 1959 


1S THE KEY TO 


spur or helical gears. On-the-line tests of this 3M— 
Barber-Colman team have shown unit cost reductions of 
75° and more on a variety of gears. 

Write us today for complete information on this new 
method and machine and for 3M technical assistance 
on any grinding and finishing operation in your plant. 
See how the right abrasive can cut your costs and 
widen your profit margin. Address your request to 3M 
Company, Department AK-69, St. Paul 6, Minnesota. 
No obligation, of course. 


n. Export. 99 Pa venue, N Y ynada: London, Ontario 


3M Coated Abrasives 


“PG” WHEELS 


Miinnesora [fining anno J/fanuracturinG COMPANY 


TOMORROW 


CIRCLE 260 READER SERVICE CARD 





>s H O P EQUIPMENT MATER 


turnings, light gage blanking scraps, 
and other objects that do not 
easily conform to normal bucket han 

Unit sts of: (1) 
rigid carrying forks welded to 
48-in four 
widely spaced hydraulically control 
led clamping forks 
against the carrying 
the load, (3) 
hydraulic kick-off forks to sweep ma- 


strips, 


consi seven 


dling 


wide carriage, (2) more 
which close 
units to hold 
separately controlled 


terial from the carrying surface aft 
er dumping 

Yale Materials Handling 
Towne Mfg Co, 11,000 


Philadelphia 15 


Dir 


Roosevel 


Yale 
ind it 


Blvd 


Penna 


MORE DATA? Circle 79, inside back 


cover 


Double Lap Flarer 
Introduced by Parker 


Pneumatically operated machine for 


forming a double lap flare on the end 
ot ferrou 
handle through % in 
OD with wall thickness of 0.028, 
0.035, 0.042, and 0.049 in. Punches 
the JIC 


automotive 


and non-ferrous tubing 


tubing of \% 


are 
tl tandard 
45° flare 
upported by 
Exter 
ntroduced th 


fin Crown alr filte! 


LOT CILnel 


the 
a embly 


nounted steel cabinet 


upply ough 
| lubri 
lator. A 3 
taneously 
po 
ned by the 


Ol 
ind pre ire reg 


mtrol 


ition 


MIG Spot Welding Accomplished 
With Button Weld Attachment 


Lowcost method of joining steel can 


in many case replace or augment 


conventional resistance spot welding 
Finished 
button head and 
through a button 
the company 

welding 


ind/or riveting weld 


re- 
embles a rivet or 

made 
weld attachme 


CP-C-OManual 


particu 


possible 
nt for 


pac kage 


MORE DATA? 


ly adaptable for weld 
0.035 to 0.187 
o be used 


al 
als from in 
a meth 
gage 


manual 


can al as 

tacking together heavier 
t and plate, in p of 
Additional applica 
of 
is punched 
a preferred method 


act 
tack welding 


s in plug welding heavie 


al where a hol 
top sheet, 


; 


ock in thicknesses over 


CP-C-OManual unit consist 
itial, 600-amp pow 
that 
e of speed 

It is suital 
weld 
High speed 
the hig! 


tant 
i pote 


wire drive feeds ar 


r 
I 
: 
a 


rode ata high rat 


1200-lb Capacity Scrap Handler rr nage 
Developed for Tractor Shovels for lap, fillet, and bu 
Hvdrauli ay ! ng i hme I ip to 142 in. tl 


1200-1t 


iutom;: 


tt son ma 


nt lick 
vith a made possible by 


density inducted 


gh dumping 


ope 1 


American 


Al 


Gisholt Offers Line of Balancers 
For Miniature High Speed Parts 
New of 


balancers 


line high speed bench-type 


handle 


to 


designed 


belt, air, or electrically 


miniature t. 
parts 


self-driven 
Typical 


aircraft 


or assemblies 


armatures 


work includes 
smat 


horiz 


allab 


and missile gyros 
Both 


tal and vertical models are 


spindles or turbines 


Operation is simple, according to 
manufacturer, and does not 


skilled 
Unbalances 


require 
personnel 

causing work support 
greater than 0.000002 in 
work 


1000 ar 


movements 
the 
between 
4000 and 
and accur 


Standard 


rotating at 
d 3000 or be 
rpn ( 


ately measure 


with any speed 
tween 
12.000 an | quick 

1 and located 
equipment ncludes 


‘ 


a dire 


MINIATURE DRILL four times the thick 
ness of a human hair has a diameter 
of 0.0135 in. for precision drilling cop 
per, aluminum and plastics. It is made 
of solid cemented carbide | 
Co, Div Van Norman 
Detroit 


MORE 


Super Too 


of Industries 


Mich 


DATA? 
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Variety is the price of “Life” No single type of drill will give the longest wearlife 


under all operating conditions. One style is best for mild steels, another for plastics, another for tough stringy 


metals and soon. So it is wise to choose the particular type drill that will give longest wear 
life and best results on each of your drilling jobs 


Besides the Jobbers Length drills shown here, GREENFIELD-AMPCO Drill Catalog No. 58 lists a. i 
dozens of other styles...and lots of application information, too. WRITE FOR A COPY TODAY ® 


GREENFIELD TAP & DIE Greenricio, mass. 








CLASS 3 THREADS WITH HORTON CHUCK! 


What do we mean, talking about chucks and class 3 threads in the same breath? Just this: 


the work is held concentrically and runs true, that die head which is the best there is for 
(Geometric, of course) cannot compensate for excessive “run out” in the chuck. 


That's why you need precision chucks, for precision threading. go 
NIMISTRY 


EOUNOMILALLY 
Running class three threads? Better check your chucks, “Chuck” out worn out | 
chucks, and, replace them with new HORTONS. ¥ 


GEOMETRIC-HORTON, NEw HAVEN 15, CONNECTICUT 


unless 
the job 








NEW SHOP EQUIPMENT 


Pressure Foot Guide Saves Tools 
In Small Hole Drilling Jobs 


Turret carried pressure foot drill 
guide is designed to add strength and 
rigidity to small drills used on the 
Burgmaster 6 and 8-spindle turret 
drill. Work is held down with spring 
tension which eliminates vibration 
and chatter. Drills are gripped short- 
er, reducing torsional twist and chat- 
tering 

Tools illustrated are mounted on a 
Burgmaster 2 BHT automatic tape 
controlled turret drill used for drill- 
ing printed circuit boards. Pressure 
foot guides assist in holding the 
+0.002 or better locations with 0.029 
and 0.052-in.-dia drills. No center 
drills are used or required. Drills 
from No. 80 to % in. can be used in 
the guide for either hand or auto- 
matic applications. 

Burg Tool Mfg Co, Gardena, Calif 


MORE DATA? Circle 83, inside back cover 


High-Spiral Tap Designed for 
Stringy, High Temperature Alloys 


Extended life, greater accuracy, and 
accelerated chip removal is claimed 


for the 
52° spiral 
with the 


to 2% 


Hy-Spiral tap ieaturing a 

The high spiral together 
10 to 12° face hook and 2 
thread chamfer produce 
smooth accurate threads in difficult- 
to-machine materials such as stain- 
less and boron steels, Monel, Hastel- 
loy B, Inconel X, annealed SAE 
1018 and C-1117 

Taps are said to be especially 
suited for tapping deep blind holes 
in aluminum and zinc die castings. 
Priced the same as standard spiral 
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POWER BRUSH CAMSHAFT FINISHING SETUP a gang-unil of 14 Osborn Dise-Centers brushes. 


was designed and built by Universal Camshaft 
Co., Muskegon Heights, Michigan. It incor 
porates lathe bed, air cylinder, 50 hp motor and 


Operation 


chips from steel 


deburrs cams and cleans plating 
shafts automatically. 


NT ID ossonw 


POWER BRUSHING 
tackled this camshaft 
finishing job 


This manufacturer had been finishing 
steel camshafts by a slow, costly off- 
hand method that resulted in pitted 
shafts and inconsistent deburring ... 
high scrap loss. It looked like an 
“impossible” operation to improve 

But, today — using this ingenious 
power brushing method developed 
by the manufacturer’s engineers and 
an Osborn field specialist—the job is 
done rapidly, economically with ex- 
tremely high quality output. 

An operator simply loads the steel 
shaft into a fixture. The Osborn Disc- 
Center® Brush unit drops against the 
work at pre-set pressure and time 


cycle ... also reciprocates back and 


POWER, PAINT ANDO MAINTENANCE BRUSHES «+ 
FOUNDRY PRODUCTION MACHINERY 


BRUSHING MACHINES - 


CIRCLE 263 READER SERVICE CARD 


forth along the shaft. This action 
allows deburring cams of various 
type steel shafts without re-spacing 
the brushing unit. Plating chips are 
thoroughly cleaned from the main 
shaft at the same time. 

With modern Osborn Power Brush- 
ing—this “impossible” job became a 
high-output, low-cost, quality-con- 
trolled operation. 

An Osborn Brushing Analysis — 
made in your plant at no obliga- 
tion—can pinpoint new savings and 
better finishing methods for you, 
too. Write us for details. The Osborn 
Manufacturing Company, Dept. C-84, 
Cleveland 14, Ohio. 


BRUSHING METHOOS 


159 





| NEW SHOP EQUIPMENT 


taps, the Hy-Spiral line is available 
in all standard sizes, including NC 
and NF pitches in machine screw 
sizes from 3 to 12, and fractional 
sizes from % to % in. in increments 
of 1/16 in. 

DoAll Co, Des Plaines, IN 


MORE DATA? Circle 84, inside back cover 


THE MOST COMPLETE LINE 


OF SPRING MAKING 
MACHINERY... 


DESIGNED AND BUILT 


FOR THE 
METAL WORKING es 
Heavy-Duty Electric Grinder 
INDUSTRY Offered in Lighter Model 
CP-550 Hicycle grinder, 30% lighter 
4 than its predecessor, is rated at 8-in. 
/ 


wheel capacity, has a speed sag un- 
der load of only 15%. 
Stecees & Bastien weeduee « Motor is a squirrel cage induction 
complete line of spring-making type operated on a 180-c 3-phase 220- 
machinery serving the basic metal v current converted from available 
working industries: electrical supply by a frequency 
/ changer. In addition to the conven- 
Fabricated Metal Products tional intake ports, tool’s design in- 
cludes two new air channels which 
Instruments minimize hot spots. This Tri-Flow 
cooling system is reported to keep 
Ordnance the rear rotor bearing 30% cooler 
P ” than that of any other conventional 
Furniture and Fixtures grinder. Motor, gear case, and switch 
. . handle are magnesium castings. 
Transportation Equipment por rsty epi cesig dl 9g o ‘in 
St, New York 17, NY 


/ 


Electrical Machinery 
, ‘ MORE DATA? Circle 85, inside back cover. 
Machinery (except electrical) 


Miscellaneous Products 


Quality and dependable service during 
47 years of Sleeper & Hartley produc- 
tion have given the customer satisfac 


tion for which we constantly strive. i 


a _ 


No. 0 UNIVERSAL SPRING COILER, ESCAPE- 
MENT TYPE. Series 720 — 73°’ Model. 


newest, v chine in the exclusive 


SGH « Y ¢ ne incorporates the m 
1g in the field, to 
nd high s > 


nd 


ee oe ~ Steel Strapping Tool 
oe Seana Se aot aad aaae aa Is Fully Powered 
Model A4 pneumatic Steelstrapper 
can be used in any position to apply 
- vertical or horizontal straps 
strap is power applied to the 


SLEEPER & HARTLEY, INC., BOX 1249, ame predetermined tension by 

means of a throttle on the handle 

s WORCESTER 1, MASS., U.S.A. Another control on the _ handle 
produces a perfect sealed joint and 
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The PERFORMANCE is in the DESIGN 





Pressure 


TF Regulators + 


for air and non-corrosive gases 


© Improve equipment performance 
@ Reduce compressed air costs 
© Cut maintenance costs 


Norgren Pressure Regulators: |. Reduce line 
pressure to the desired working pressure; 2. Pro- 
vide the most efficient operation of connected 
quipment; 3. Maintain the established pressure 
even with widely fluctuating line pressure and 
rapidly varying flow.—Results: Better equipment 
performance. Longer equipment life. Lower 
maintenance and compressed air costs. 


Highly Accurate Pressure Regulation over o 
wide operating range. Outstanding performance 
is the result of these design features: 1. Bal- 
anced valve; 2. Large effective diaphragm area; 
3. Improved baffle and siphon tube; 4. Large 
passages; 5. Large valve openings. 
Also Norgren regulators for water, oil, other 
liquids and steam. 





For complete information, cell your nearby 
Nergren Representative listed in your 
telephone directory —or WRITE FACTORY FOR 
DESCRIPTIVE LITERATURE. 


It ti Norgren... Gti Dependable, 
C. A. NORGREN CO. 


3436 SO. ELATI STREET * ENGLEWOOD, COLORADO 
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NEW SHOP EQUIPMENT 


its the strap flush with the seal 
When job is completed operator 
raises the handle and strips tool 
to the left. Strap end is held in 
tool and unit is ready for next 
application 

Models are available for use with 
15, 5%, and %4-in. strapping. Each 
will apply straps ranging in gage 
from 0.015 to 0.023 in 

cme Steel Co 135th St 


ive, Chicago 27, Ill 


MORE DATA? Circle 86, inside back cover 


2 spoons: .030” cold rolled steel, "a . s Pneumatic 4-in. Grinder Line 
3 spatulas: .018" spring steel. P Offers Choice of Three Speeds 


— ere hat a See The 902 Series of portable pneumatic 

grinders consists of 4-in. heavy duty 

horizontal grinders, wire brushing 

machines, and horizontal buffers 

4 b Grinders and brushing machine offer 

. ee ss a choice of three speeds—12,000, 9000 
a or 7200 rpm. 

Horizontal buffers, which have a 


Production: 70 or more units per minute. 


oe 
2? SPOONS AND ie ary - l-in. longer spindle than the othe 
‘ Se * fas ; machines in the line, are available 
Tage : tae in 12,000 or 9000 rpm models. All 
3 SPATU LAS 4 | ihe machines in the 902 series are avail- 
— > oe able with straight, lever, or grip type 
; handles 


QUICKER THAN Thomas C Wilson, Inc, LIC 1, NY 
; MORE DATA? Circle 87, inside back 


cover 


YOU CAN SAY 
“FLAPJACK!” 


Precision mass production of mixing If your product is mass produced... 
spoons and spatulas—modern designs 

for modern homemakers—products of If “nothing is too good for your 
B. Jahn “Production Proved” Progressive customers”... 


Dies. 
If dependable production and com- 


One of America’s foremost kitchen tool petitive economy is desirable . 


monufacturers entrusted these five dies 
to B. Jahn because “nothing is too good 
for their customers.” The result, depend- 
able trouble-free tooling, a superior production speed, economy 

product, exceptional production speed = and tooling ingenvity. INDUSTRIAL TRANSMISSION is offered 
eet with four speeds, gear ratios to spec- 
ification, max reduction of 9.4:1. It 
Send for colorful may be supplied with an auxiliary box 
"Case History” to provide eight speeds. Capacity is 
Brochure 30 hp at 1800 rpm and 100 l|b-ft of 
torque—Western Mfg Co, 3400 Scotten 

Ave, Detroit 10, Mich 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT = | sore DATA? Circle 88, inside back cover 
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B. Jahn is your source for 





whatever your 
meee oringing jog... ..; 


has a money saving 
answer ! 





Macklin discs are availabie 
in a complete range of sizes, 
types, and multiple gradings. 


For fast, accurate production you can 

depend on Macklin abrasive discs. Nut-inserted, 

bolt inserted, or plate mounted, each is custom built 
to your exact job requirements for standard disc 


grinding or vertical surface grinding 


Exactly matched, and uniform throughout, Macklin ‘4 @ 
discs require less dressing, give greater stock removal Rept AC < i a oe 
d | heel life. See f oe iad / company 
ond longer wheel life. See for yourself how Macklin is / 
/' DEPT. 63, JACKSON, MICH. 


discs cut free and clean; mount secure and flat 
Conan wn M ki Sal E P Le CYLINDRICAL GRINDING WHEELS « CENTERLESS GRINDING WHEELS 
nsu ur Macklin Sales Engineer or r neares ge 
y a y * TOOL ROOM WHEELS » WIREBOUND CYLINDER WHEELS * 


Macklin distributor. You'll find it’s a money saving move! FOUNDRY WHEELS * SEGMENTED WHEELS + CUT-OFF WHEELS 
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If you apply fluids... 


DeVilbiss automatic spray assures 
control and uniformity 
not possible by any other method 


Whether you're finish-coating products of any size or shape. . . 
applying adhesives, lubricants, glazes . . . or marking, stenciling, 
surface treating .. . it’s time you investigated the DeVilbiss auto- 
matic spray method for your process. 


With DeVilbiss automatic spray guns, you eliminate coating 
variations common to other methods; material use is constant; 
production rates are fast and uniform; and costs substantially 
reduced. 

What’s more, you can know in advance, without charge or 
obligation, the exact economies of automatic spray. We will 
simulate your operation in our fully equipped DeVilbiss research 
laboratory. Your supervisors are invited to be there. The results 
are passed along to you. Why not contact your nearest DeVilbiss 
representative, or write us in Toledo for all the facts. 


DeViLBiss 


ey 


OVENS « DUST COLLECTORS © INDUSTRIAL POWER WASHERS « FLOW & DIP COATERS « SPRAY BOOTHS 
AIR COMPRESSORS ¢ SPRAY EQUIPMENT © HOSE & CONNECTIONS « MIST-COOLANT UNITS 


THE DeVitsiss COMPANY 
Toledo 1, Ohic 
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Sundstrand Takes New Name 

Name of Sundstrand Machine Tool Co 
has been officially changed to Sund- 
strand Corporation. The Rockford, 
lil, firm’s non-machine tool opera- 
tions have been expanded to the point 
where the old corporate name no 
longer accurately reflects the di- 
versification of the company’s busi- 
ness, according to President Bruce F 
Olson. Sundstrand has recently en- 
tered the packaging machinery field 
with a line of machines for auto- 
matic packaging of hard goods, 
liquids, and powders. It’s also ex- 
panded into components and systems 
for aircraft, missiles, and rockets, as 
well as industrial hydraulic com- 
ponents and systems. Company is 
at the same time broadening its line 
of standard machines as well as 
special machinery, and is currently 
building an addition to its Belvidere 
machine tool manufacturing plant 


$41 Million in Navy Contracts ... 

has gone to Bendix Products 
Division of Bendix Aviation Corp 
at Mishawaka, Ind. Orders are in- 
volved with the Talos missile for 


cruisers. 


Beatty Buys Quickwork Line 
Beatty Machine & Mfg Co, Ham- 
mond, Ind, manufacturer of heavy 
metalworking equipment, has bought 
the Quickwork line of machine tools 
from Whiting Corp, Harvey, Il. This 
includes stamping trimmers that 
trim flash from almost any kind of 
stamping in a single plane, and ro- 
tary shears which are used to cut, 
bevel, circle, flange, and joggle plate 
and sheet metal from the lighter 
gages up to 1 in. mild steel 
Continued on p 168) 


He rigged up his own remote control—so 
how could we object? 
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Heres real grinding economy! 


‘eT-t- la CialalomVelielsar-lilet- 
Yew F-Valer- tm Cialalel-je-} 


EQUAL PRODUCTION 
HIGHER QUALITY 


2 Automatics with 1 Operator Equals 
8 Manuals with 8 Skilled Operators 





x 
4 the floor space Gear PUMP GEAR 


% the number of machines Grinding 
6 the manpower Economy eZ, 
me PUMP 
acai fe ROTOR 





f 1 
600 pcs. /8 hrs. /ma- indi eo Hage 
chine 6 minutes for 7 

tooth 12. min- 

utes for 11 tooth 








For all the facts—write today! 
THE GEAR GRINDING MACHINE COMPANY 
pt S-659 3921 Christopher, Detroit 11, Michigan 


RZEPPA ("“Sheppa’) Constant Velocity Universal Joints 
© y 
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Important 
new discovery 
for users of 


resinoid-bonded 
diamond wheels 


YOU CAN DEPEND 





The Diamond Research Laboratory has just completed one of the most 
exhaustive research projects ever conducted in the diamond abrasives 
field. A total of 700 pounds of hardest carbide was ground. Over an 
eight-month period, 600 separate tests were run with 145 resinoid wheels. 
These tests were made to evaluate a completely new type of natural 


diamond grit. 


The results are impressive: from 30°, to 50°, longer wheel life than 
was possible with the old natural grit. Why the spread? Because there’s 
no such thing as an average job, so you can’t strike an average figure. 


But whatever the job, this new natural grit is a vast improvement. 


Selected Natural Diamond (SND-RESINOID) was researched 
especially for users of resinoid-bonded wheels. This grit will be avail- 
able to your wheel manufacturer. Next time you order a resinoid 


wheel, specify SND-RESINOID. He'll know what you mean. 


ON NATURAL DIAMONDS 


INDUSTRIAL DISTRIBUTORS (SALES), LTD, 
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PRECISION 


Higher-speed operation 
from built-in gauging 


New cam-lever linkage of the Di-Acro Model 36 shear 
provides a greater mechanical advantage than lever 
actions. This makes it easier to control both machine 
and material so that operation is easier, faster, safer. 

Quick-Set micrometer gauges set to hair-line ac- 
curacy in seconds. The new Model 36 shear is fast to 
set-up, fast to operate. To maintain tolerances to 
thousandths of an inch, an automatic hold down bar 
grips materials during shearing. Notching and slitting 
can be done easily by setting the adjustable ram stops 
to limit stroke length. Capacity of the machine is 16 
gauge steel 

Steel, rubber, mesh and all shearable sheet materials 
(even some plastics) can be cut to die-accuracy with 
the new Model 36 

Similar performance is also delivered by a range of 
other models down to 6 inches in width. For detailed 
information, call your Di-Acro distributor who is 
listed in the yellow pages of your phone book under 
Machinery — Machine Tools, or write us 


DI-ACRO POWER SHEARS 


Di-Acro Shears of 12” and 24” widths are avail 
able in power models. The standard model pro 
vides continuous and single stroke operation. Vari 
O-Speed model shears automatically at a range of 
speed from 30 to 200 R.P.M. or single stroke 


Ce cs O'NEIL-IRWIN MFG. CO. 
C f ; 405 8th Ave.+ Lake City, Minn 
METALWORKING 


MACHINES 
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Field Report... 


tary shears which are used to cut, 
bevel, circle, flange, and joggle plate 
and sheet metal from the lighter 
gages up to 1 in. mild steel. 


Rheem Selling Two Calif Units 


Rheem Manufacturing Co is selling 
its facilities at Downey and River- 
side to the Aerojet-General Corp 
Amount of the cash sale was not dis- 
closed but it’s estimated to be 
between $12 and $15 million. Trans- 
action involves transfer of employ- 
ees, production, and facilities. The 
Downey plant was opened at the 
start of the Korean War to subcon- 
tract aircraft parts and subassem- 
blies. Facility at Riverside for 
machining, loading, and testing ord- 
nance devices has been in operation 
for a year. Rheem plans to concen- 
trate its defense work in electronics 


fields 


Shillelagh to Aeronutronic 
Army’s $23 million Shillelagh sur 
face-to-surface missile development 
program will be carried out by Aero 
nutronic Systems, Inc, Los Angeles 
subsidiary of Ford Motor Co. Missile 
is expected to be operational by the 
mid-1960's. This is the first missile 
system development contract award- 
ed to the automotive industry. Others 
have received sub-system or produc- 
tion orders, but not development 
contracts for complete missile sys- 
tems 


Auto-Lite to Close Plant 


Electric Auto-Lite Co will perma- 
nently close its plant in La Crosse, 
Wis, July 3. Company cites a shrink- 
ing market and the “labor climate in 
La Crosse” as reasons for the shut- 
down. Facility turns out electric au- 


How come when I'm careless | get spanked 
and when you're careless you get compensa 


tion? 
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Vein. TRUFORMING CUTS COSTS 66% 


--- DOUBLES PRODUCTION AND IMPROVES PRODUCT 
AT THE OLIVER CORPORATION 





FS _ 


In the production of ledger plates, used in the cutter bar of mowing 
machines, The Oliver Corp. of Chicago, formerly first milled the teeth, 
then hardened the plate. The hardening process caused distortion and 

- variance in uniformity which impaired the cutting action of the bar. 


On the advice of Thompson engineers, a Type BB Truforming Grinder 
with a 2%” width grinding wheel was installed to process these ledger 
plates as a finished grinding operation. The plates are now heat 
treated first and the teeth are then formed by grinding. 


HEAT TREAT 


The installation of the Thompson Truforming Grinder has accom- 
plished the following results: 


1. Cut total production costs from $3.18 to $1.06 per 100 

pieces. 
Increased the production rate from 1600 to over 3600 
pieces per 8-hour shift. 

. Provided constant uniformity in the workpieces, 

. Eliminated the full-time service of one man.* LEDGER PLATE 

. A pair of $160.00 milling cutters formerly produced High Carbon Manganese Steel 
20,000 pieces. A $60.00 grinding wheel now produces Rockwell C52-58 
well over 40,000 pieces. 


The leadership of Thompson Truforming Grinders results from 25 
years of research and development work in crush form grinding. “Keep owfson_ 
Today these machines are opening up hundreds of practical, time-sav- 
ing, profit-improving and cost-cutting applications for industry. 





EDGES SERRATED 12 IN 





in mind for that daily grind” 


Thompson's engineering experience is available to you without 
obligation. Write for Catalog T558. 


*Avtomatic machine cycle allows operator time fo countersink hole in plate—on 
opsration formerly requiring one man’s full time. ADW hs OV me 


ia SURFACE 
THE THOMPSON GRINDER CoO. , GRINDERS 


SPRINGFIELD, OHIO 
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tomotive parts, employs about 1200. 
Production will be consolidated at 
Bay City and Port Huron, Mich, and 
Toledo plants. 


] English Firm Opens US Office 
Jim atways came home groucn? ' . 
: Y y Firth Cleveland Ltd, London-head- 
. quartered producer of _ specialty 
and compla 17 about nois 8 ’ 
na complaining about no y gear and teels. has formed an American or- 
. ganization, Firth Cleveland, Inc, 
v did th “nec i - “56g : : 
how du rey expect him to build with offices at 60 East 42nd St, New 
: York 
precision machines. But ever since the 
Convair Wages Up 
; More than 62,000 employees of Con- 
batch Oo} gears, made to order by ‘ vair Division of General Dynamics 
Corp will receive a total of more 
CINCINNATI GEAR. than $12 million additional pay in 
the next year from 3% wage and 
salary increases effective at various 
intervals between April 27 and 
August 3. While starting dates of 
increased compensation in many 
cases are tied to contracts negotiated 


day he said they gave him a real 


he’s my boy! 


about a year ago with at least seven 
labor unions in southern California 
and Texas, 16,866 non-represented 
hourly and flat-salary employees 
will receive the same _ percentage 


raises 


Metalworking Industry .. . 


development in the Puget Sound 
area is expected to be furthered by 
$25 million worth of new production 
facilities now in operation at the 
Seattle plant of Bethlehem Pacific 
Coast Steel Corp. Included are two 
electric arc steelmaking furnaces 
that'll boost the plant’s annual ca 
pacity to 420,000 ingot tons; a battery 

Continued on p 173 


When it comes to gearing in your product, remember 
this profit formula: 


Modern Manufacturing + Old-time Craftsmanship 
+ Precision Inspection = CINCINNATI gears 


Fo quaranteed custon gears and custom gear boxes, 


Send your pi nis for our quotation, 


THE 
CINCINNATI : 
BAR CO. | Biles 


V Ohio 


° ( st n Gear Makers S , 


If the job was that important, why did you 


GEARS, good gears only ever let me get my hands on it? 
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New iif 
Besly CP-75 
precision gages 
last 3-5 times longer 


Now you can have Besly Precision Gages in extra hard chrome 
plate. Made to tolerances according to U.S. Bureau of Standards 
specifications, Besly CP-75 precision gages last from three to five 
times longer than ordinary steel gages. They give you more piece 
parts per gage, less downtime for gage inspections, lower gage 
inventory, and will not chip or peel. See your distributor, or write 
us today for catalog giving complete information on our full line and 


prompt service. 





BESLY-WELLES CORPORATION 
120 Dearborn Ave. South Beloit, illinois 


Grinders and Abrasives * Taps °* X-Press Taps® * Drills *« Reamers * End Millis * Tool Bits 


Gages * Carbide Tipped Tools, Blanks, Lapped Toss-away Inserts and Holders 
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Your DoALL Sawing Specialist Will Help You 
Solve Both Tool and Machining Problems 


Faced with the problem of making complex cuts in massive plates 
of cross-rolled, bi-directional steel, Shultz Steel Company, Los 
Angeles, sought answers to two questions: 1. What method should 
be used? 2. Could the work be mechanized and still get accuracy, 
fine finish, and speed? 


To take advantage of DoALL’s research and development work in 
metal cutting, it was logical to call in Erik Franzen, Sawing Special- 
ist of DoALL Western Company. Working closely with Shultz Steel 
executives, he helped solve this difficult problem with a DoALL 
Pan-Arm* Contour Saw. This is the only machine on which it is 
possible to guide the saw blade through the work without moving 
the king-size plates--often weighing up to 8000 lb. Demon* High- 
Speed Steel Blades make the required cuts directly to a layout line 
with accuracy, fine finish, good cutting rate and low tool cost. 
More than 200 DoALL Sawing Specialists, from coast to coast, are 
ready to give you the benefit of their experience on your machining 
problems. Call your DoALL Specialist today. His expert help 
and the help of the DoALL Sawing Research Laboratory— is free. 


The D6ALL Company, 


Marines ond Bredes Sertece Grombors Powe: bows 


THIS IS A 
TYPICAL DoALL STORE 
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Shultz Steel Company executives watch 
a demonstration of the Pan-Arm Con- 
tour Saw as the machine makes cuts in 
any direction—in a 99-sq.-ft. area. The 
work remains stationary on the table, 


*Reg. T.M The DoALL Company 


Des Plaines, illinois 


sHor 
MACHINE TOOLS coccccccecccess CUTTING TOOAS ccccescccececes INSTRUMENTS seccceccecee IN STOCK 
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of eight soaking pits; a 32-in. bloom- 
ing mill; and a 12-in. merchant bar 
mill capable of producing a wide 
range of rolled products at high 
speed. Program also included exten- 
sive modernization of the 22-in. 
rolling mill, and a new three-high 
mill for rolling plate up to 30-in. 
wide will be installed in the fall 


British Aviation Exports Soar 

Exports during the first quarter of 
1959, valued at more than $123 mil- 
lion, were a record for any three- 
month period, according to the So- 
ciety of British Aircraft Construc 
tors. Aircraft and parts accounted 
for $70.3 million ($65 million in cor- 
responding period of 1958), and aero 
engines for $39 million of the total. 
India continued as Britain’s best 
customer, taking aircraft and parts 
worth $10.5 million. Argentina fol- 
lowed with $8 million, and West 
Germany with $7 million. Sales to 
the US were valued at $4.5 million. 


$4.5 Million Magnesium Plant .. . 


. of Alabama Metallurgical Corp, 
now under construction at Selma, is 
scheduled to begin production Sept 1. 
High quality magnesium produced 
there will be used as a reduction 
agent in the production of rare 


metals 


GE Gets Air Force Contract 

General Electric’s plant at Lynn, 
Mass, has a $1.3 million order for 
construction of three 7500-kw steam 
turbine generating units for use in 
connection with the ballistic early 
warning system at Clear, Alaska 
Contract, originally awarded to the 
company of Brown Boveri in Switz- 


| captured one of the earthlings but | can’t 
tell wthether it’s male or female.” 
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‘POP’ 


RIVETS 


Cuts installation costs in half. 


High Clinching Action 
Pulls ports together with up 
to Ibs. squeeze. Elimi- 
nates need to clamp. 


Wide Grip Renge 
Simplifies inventory, pur- 
chasing, inspection. Some 
length “POP” Rivet holds 
tight through thick or thin. 


———_— a 
Aw > 
Vibration Proof 
“POP” Rivets cannot back 
out or become loose. En- 


sures tight assembly for 
yeors of use. 


— 


Low Heed Profile 
Where space is important, 
“POP” Rivets’ minimum heod 
height eliminates ceorance 
problems and improves op- 
pearance. 


Least Beck-Up Spece 
Strong, high strength “POP” 
Rivets need only enough 
back-up spoce to provide 
room for set heod. Gives 
more compact design. 


e@ Cut Assembly Costs 
@ Solve Design Problems 


@ Installed and set 
from same side 


“POP’’® Rivets cut installed fastener costs, 
add design flexibility, and increase assembly con- 
venience because they are inserted and set from 
the same side. Up to 1200 can be set per hour 
right on the assembly line — even by an un- 
skilled operator. 

“POP” Rivets are ision made, hollow 
rivets assembled on a soli high tensile mandrel. 
The setting tool pulls the mandrel head into the 
rivet from the front side, setting the rivet on the 
reverse side. Mandrel breaks under tension of up 
to 1600 lbs. and falls free. 

You can cut installed costs, increase assembly 
convenience, and secure high on trouble-free 
fastening immediately with ‘“‘POP”’ Rivets. No 
need for complicated or extensive re-tooling. 
Simplify product design, cut handling time. Ca 
or write us today — now — and start cutting 
your installed fastener “osts with “POP” Rivets! 
Or better still, send us a sample assembly for 
riveting. 


*POP” RIVET DIVISION 


UNITED SHOE MACHINERY CORPORATION 
Shelton, Conn. * Phone: Regent 5-3391 
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INCREASES 
CENTERLESS 
GRINDING 
PRODUCTION 


200% 


YES 


300% 


With This New 
Automatic 
infeed 
Grinding 
Attachment 


7 
ee 


oe ed 


a- 


Utmost precision in grinding and 
duplicate sizing. Sizing dial is 
graduated in (.00001) one hun- 
dredth of a thousandth of an 
inch. No hydraulic checking cyl- 
inder to change feed rate when 
oil is cold. No checking of oil 
level or refilling of hydraulic 
checking cylinder. Three (3) dif- 
ferent feed rates are available 
in one unit for the fastest, most 
efficient, and precise sizing in a 
centerless grinder, 

CAN BE USED FOR TRU-FEED AS 
WELL AS INFEED for close sizing. 
Ideally located push button con- 
trol station consists of Stop-But- 
ton, Caution Pilot Light, and a 
selector switch for set up or auto 
grinding positions. CATALOG — 
Write for it today! 


IDEVICRS 


Subsidiary of 
TWENTIETH CENTURY MFG. CO. 


Box 429 A Libertyville, Illinois 


Open Territories for Manufacturers’ 
Representatives 
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erland, was transferred to GE (the 
second low bidder) because the 
Swiss firm could not meet delivery 
dates and had misinterpreted some 
specifications. 


Riverside Plastics Buys 

Plastics Coatings Firm 

Bischoff Chemical Corp, owned by 
Miles Laboratories, has been pur- 
chased by Riverside Plastics Corp of 
Hicksville, NY. Bischoff makes Ther- 
mo-Cote protective strippable plastic 
coatings used for protection of metal 
cutting tools and parts. Acquisition 
provides Riverside with added facili 
ties for production of its own new 
high temperature resins for rein- 
forced plastics components. It’ll con- 
tinue to produce and market the 
Bischoff coatings. 


Brush Beryllium Expanding 

The Cleveland company is establish- 
ing a facility in the San Francisco 
area. It'll be equipped for fabrica- 
tion and machining of beryllium 


components for use in aircraft, mis- 


iles, and inertial guidance, as well 
nuclear and other fields of 
application. The associated regional 
ales office will also handle beryl- 
lium oxide and other beryllium 
products of the company. 


as for 


Remington Rand Univac .. . 
Philade iphia division of Sperry 
Rand Corp, plans to expand its com- 
nercial engineering activities during 
the coming year; it’ll centralize com- 
nercial activities in Philadelphia 
Facilities in St Paul, Minn, which 
previously carried out both commer 
cial and military projects, will con- 
centrate on the latter. Commercial 
projects now under way in St Paul 
vill be transferred to Philadelphia 


Hercules Has $22 Million Job 

Hercules Powder Co, Wilmington, 
Del, has a $22.6 million contract from 
Army Ordnance Ammunition Com 
mand to continue operation of the 
Radford, Va, Arsenal for production 
and loading of missile, rocket, and 
cannon propellants. Company has 
operated the Arsenal since 1941 
More than half of the order involves 
propellants for Nike booster engines 


ind Honest John missiles 


Hamilton Standard . . 
. Windsor Locks, Conn, Division 
of United Aircraft is setting up a 
new department for design, develop- 
nent, and manufacture of specialized 
und support equipment for mis- 





siles and aircraft. Division has for 
many years been providing ground 
support equipment in the form of 
service tools for propellers, and its 
Broad Brook plant currently is pro- 
ducing complex equipment for check- 
ing out of air conditioning systems 
and electronic components in the 
supersonic Convair B-58 bomber. 


American Electronics’ New Division 
Los Angeles company has formed 
an American Data Division, Brook- 
lyn, to handle design, manufacture, 
and marketing of its peripheral data 
processing equipment. New division 
will also handle the complete line 
of printers and special instrumenta- 
tion designed by its R&D group 


Kaiser Steel Corp's .. . 

Fabricating Division plant at 
Napa, Calif, has a $2.5 million order 
to manufacture the major equip- 
ment for Japan’s first large dia 
meter pipe mill. New mill, capable 
of producing pipe from 18 through 
40 in. in diameter, will be installed 
as a unit in the integrated steel oper- 
ations of Japan Steel & Tubes Co, 
nation’s third largest steel producer. 
Machinery made at Napa will in- 
clude a pipe forming line, welding 
equipment, a hydraulic expander, 
and related finishing equipment. 


| Du Pont Building in SC 


Du Pont plans to put up a $20 mil- 
lion film manufacturing plant 10 
miles east of Florence. New facility 
will make Mylar, a polyester in- 
dustrial and packaging film. The 
South Carolina project will double 
the firm’s output of the product, now 
being made only at the Circleville, 
Ohio, plant 


™ 


When someone causes the company $35,000 
worth of damages, Busino, we don't refer to 
it as having made a boo-boo.” 


1959 
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The pitman connection 

of the new Oliver-Farquhar 

O. B. I. Mechanical Gap Press 
provides two basic advantages... 
easy slide and die adjustment 
and extra strength. 


This Oliver-Farquhar Press has 


STRENGTH 


where you need it... 


Easy slide adjustment 


where you want it... 


The Oliver-Farquhar O. B. I. 
Mechanical Gap Press has a heavy- 
duty barrel type pitman connection 
with the slide adjusting screw 
fully guided to eliminate side 
thrust and bending loads on the 
screw. It withstands the full loads 
of the press at each stroke and the 
shocks developed in pressing and 
stripping. There is no danger of 
bent screws and cracked or broken 
pitmans. For faster, easier floor 
level slide adjustment, a simple, 
directly connected shaft extends 
to lower end of slide. No special 
wrench is required for this manual 
adjustment. 





Oliver-Farquhar O. B. I. Mechani- 
cal Gap Presses have many features ; 
ar eo. ‘ - . ' Oliver-Farquhar design eee 
in addition to the strong pitman (A) Critical areas are 
connection—that guarantee years thoroughly 
of dependable, efficient service. maximum 
They are available now for delivery ee adjusting L 
in four standard models: 75, 110 ae phone , 
. wate, ’ floor-level adjustment. 
150 and 200-ton capacities. 
Write, wire or phone for complete details 


or ask for our recommendation. 


‘ 


— THE OLIVER CORPORATION 
A. B. FARQUHAR DIVISION «° Press and Special Machinery Departments * YORK 15, PA. 
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Have you 
~ sent for your 


FREE 
\/ SAMPLE 


“4 44% 
FLOR 


Gg 
tn % 


% 


It is the most effective, practical 
and economical adsorbent for 
industrial and commercial use. 


Approved by Armed Forces 
specifications and Underwriters 
Laboratories, Inc. 
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1.—Sprinkle Flore n 


Floor is Safe and Clean 


2.—Sweep it up 


TRY FLORCO 


FREE 


be pleased with 

esults and service from 
nearest waret 

» below today 





Floridin Company 

P. 0. Box 989, Dept. V 

Ta lahassee, Florida 

O.K. I'll try Florco on my floor 
send me, without cost or ot 
sample 


gation, my free 


Name 


Addres 
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MACHINES AND ATTACHMENTS 


1 METAL LATHES—Rockwell Manu- 

facturing Co, Delta Power Tool Divi- 
sion, 457 N Lexington Ave, Pittsburgh 8, 
Penna. 20-page catalog illustrates and de- 
scribes complete line including 10-in. model 
with variable speed drive and %-in. collet 
capacity; 11-in. model with 4-ft bed; 11-in. 
model with 6-ft bed; and hand screw ma- 
chine. Includes catalog listings, specifica- 
tions, accessories, and a full page on motors 
and controls 


2 MULTIPRESSES—American Brake 

Shoe Co, Denison Engineering Divi- 
sion, 1160 Dublin Rd, Columbus 16, Ohio. 
32-page revised, expanded 1959 edition of 
brochure discusses function and operation 
of company’s line. Illustrations, schematics, 
specifications, and performance character- 
isties have been added on new Series E 
(2 to 8-ton) models; 2-ton Series A unit; 
and the 4-column platen Multipress for die 
cast trimming, pelleting, progressive die 
production, and specialized types of assem- 
bly. 


3 SPECIAL AIR AND HYDRAULIC 

MACHINES Logansport Machine 
Co, Logansport, Ind. 4-page bulletin 7-A 
4-59 contains illustrated description of typ- 
ical custom-engineered machines. 


4 RADIAL DRILI American Tool 

Works Co, Cincinnati 2, Ohio. 12- 
page bulletin 327 presents detailed informa- 
tion on new Maxi-Speed Hole Wizard Radial 
added to line. Designed to handle medium 
class of drilling, tapping, and boring oper- 
ations, these utility models are available in 
column diameters from 13 to 17 in. and arm 
lengths from 5 to 8 ft. Construction fea- 
tures illustrated and described; specifica- 
tions and dimensions tabulated 


5 FAMCO MILLS—Famceo Machine Co, 

31000 Sheridan Rd, Kenosha, Wis. 
Illustrated bulletin provides data on mills 
with hard chrome plated ways and lead- 
crews. Way curtains and optical vernier 
also pictured and described 


& BROACHING National Broach & 

Machine Co, 5600 St Jean, Detroit 

Mich. 8-page illustrated brochure dis- 

broaching; machines, tooling, de 

sign, materials, trends, products produced 

through specific tooling designs, broaching 
fixtures. 


cusses 


7 JIG GRINDING MACHINE Carl 

Hirschmann Co, 30 Park Ave, Man- 
hasset, Li, NY. 23-page catalog gives in- 
formation on the Hauser 8SM_ precision 





The Tap and 
Drill Team 

for your hole 
production... 


/ 


‘ 


TAPPING UNIT A.T.U. +3 

Completely self-contained all-electric lead 
screw precision unit. Quickly interchangeable 
for fast single or multiple spindie head 
operation. With forward and reverse electro- 
magnetic clutches and variable torque 
control 


a~—<-ererrer rn 
se ee 


rd 
~ 


4 


S—_— 


| TAP 


& DRILL 
TWINS 


ste" 


} 


4 


Sa easesenenenand” 


DRILLING UNIT D.U. +2 

Completely self-contained precision unit with 
powerful air feed and hydraulic control 
Quickly interchangeable for fast single or 
multiple spindie head operation 


“-—-errerrare ee 


7 
~ 


4 


ee ee ce ee ee ee ee ee ee oe ee es 


Used singly or in combination they offer the 
flexibility and adaptability to meet modern 
drilling and tapping requirements. When 
combined with Ettco-Emrick multiple spindle 
heads they'll set new standards of precision, 
speed and economy. 


SPECIAL MACHINES 
Building the Twins into 
high production special 
machines is simple, be- 
cause all units are elec- 
trically controlled and 
all components are 
Standardized equip- 
ment. We can supply 
the assembly complete 
with tooling — or you 
can do it in your own 
plant. 


Write for details 


Authorized distributors in U.S. and Canada 


ETTCO TOOL & MACHINE CO., INC. 
590 Johnson Avenue, Brooklyn 37, N. Y. 


Chicago © Detroit ¢ Los Angeles © Indianapolis 
The only full line manufacturer covering the entire 
small hole field: Tapping Attachments e Multiple Heads 
e Drilling & Tapping Units and Machines e Special 
Machines @ Indexing Fixtures ¢ Tap & Drill Chucks 
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THE DIE SUPPLY DIV 
Ew. BLISS CO 
Cuby Ea OHIO 






New Bliss ball bearing die sets shrink hours 
into minutes in die making and changeover! 


Bliss’ pate nted ball be aring die set has money and time saving advantages no 


other die set has—conventional or otherwise. It gives you more burr-free parts 


Here are seven reasons why... 


@ Negative clearance means longer die 
life. No die shifting. Misalignment is 
eliminated. 


Ball bearing construction speeds as- 
sembly and disassembly. Yet installa- 
tion is conventional. Die builder 
doesn't work in reverse. 


Smooth even preloading prevents 
shock ...assures alignment of punch 
and die. Off-set design reduces wear. 


Easy oiling and maintenance. Loosen 
the set screw, the retainer is out and 
back in minutes. 

Eliminates downtime caused by seized 
pins and bushings. 

Standard comporents — no need to 
stock or wait for specials. 

Existing sets can be easily and eco- 
nomically converted to Bliss-Dieco 
ball bearing design. 


Mid. under U.S. Pat. 2,311,815 


between regrinds tewer rejects 

It’s the most revolutionary change in bearing design to hit the die industry 
in years. Assembly and disassembly are a snap. Die making and tryout time 
are slashed. No more time lost because of seized pins ind bushings 

Pre-loaded ball bearings provide negative clearance for perfect die register, 
even after millions of hits 

What's more leaning and lubrication are a matter of minutes with this 
unique die set: You just loosen the self-locking set screw drop the bearing 
retainer, clean it, re position it and tighte n the screw again Light bearing oil 
is all that’s needed 

In short, with tl 
“cleaner” parts — fewer die breakdowns. For further information, write 
E. W. Bliss Company, Die Supply Division, 1400 Brookpark Road, Cleveland, 
Ohio. We'll be glad to send you an illustrated technical bulletin that will tell 


you how you can have ball bearing die sets at a surprisingly low cost or how 


ss ball bearing die set vou get maximum die life 


vou can convert vour existing die sets to the new Bliss Dieco design. 


E.W. BLISS COMPANY 
dieco DIE SUPPLY DIVISION 


Cleveland, Ohio 
DIE SETS 





T 


VALVOLINE 


ectyl 


FSi 


V avo ine’s amazing Tectyl 
rust preventives protect metal 
surfaces against every kind of rust 
and corrosion during storage and 
shipping. 

Low-cost Tectyl compounds are 
easy to apply by brush, spray or 
dip and just as easy to remove. 
They protect metal surfaces 
against ...sunand rain... heat 
and cold . . . salt air and salt water 
. . . humidity, perspiration and 
corrosive fumes. 


Tectyl rust preventives meet ex- 
acting government specifications. 


Write today for these 
two helpful Tecty!l charts 


1. “Valvoline Tectyl U. S. Gov- 
ernment Approved Packaging 
and Preservative Chart.’ Gives 
the Army, Navy and Air Force 
“Specs’’ and applications. 

2. “Valvoline Tectyl Industrial 
Rust Preventive Comparison 
Chart.’’ Specifies applications 
covering the entire field. 


VALYOUNEe 


Free Literature 
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unit. Machine and its components illus- 
trated; technical data included. Four pages 
cover more than 127 special and standard 
accessories. 


6 ALUMINUM MACHINING CHART 

—Peter A Frasse & Co, 17 Grand St, 
New York 13, NY. 8% x 1l-in. chart (Sec 
G, No. 2) gives tables of recommended 
speeds and feeds for six different machining 
operations: forming, turning, drilling, bor- 
ing, reaming, and cutting off. Cutting speed 
conversion table is included. 


TOOLS AND ACCESSORIES 


9g MACHINISTS’ TOOLS — Brown & 

Sharpe Mfg Co, Providence, RI. 48- 
page catalog 37M illustrates and describes 
all items normally used by machinists and 
toolmakers. Includes dimensions, capabil- 
ities, applications, prices. 


10 LUBRICANT SELECTOR CHART 

Alpha-M olykote Corp, Stamford, 
Conn. Bulletin 121 facilitates choice of the 
proper lubricant for practically any ex- 
treme pressure job. Evaluates every type 
in the Molykote lubricant line based on 
temperature, environment, method of ap- 
plication, incorporation into common ma- 
terials, and recommendations for various 
parts, operations, and conditions. Brief 
technical description of each Molykote type 
1s included. 


11 MACHINE TOOL CLAMPS—Hi-Lo 

Producta Co, 8817 Lyndon Ave, De- 
troit 38, Mich. 2-page brochure 858 illus- 
trates all components of the Hi-Lo clamp 
starter set; shows how adjustable clamps 
are used to secure workpieces on bolster 
plates and machine tool tables. Also illus- 
trated are larger sets available for complete 
Hi-Lo clamping systems. 


12 CUTTING OILS—Gulf Oil Corp. 
Dept DM, Gulf Bldg, Pittsburgh 30, 
Penna. Ten different types of cutting oils 
which provide for every metal cutting need 
are described, including new Gulfcut Heavy 
Duty Soluble Oil, especially formulated to 
deliver better results on any job where an 
emulsifying cutting fluid ean be used. 


13 BLACK GRANITE GAGING PROD- 

UCTS—DoAll Co, £54 N Laurel Ave, 
Des Plaines, IU. 12-page brochure includes a 
selector chart listing 432 combinations of 
plate sizes, ledges, and over-all accuracies 


(continued on pl8l) 





ALL-METAL PROTECTION 
RUST PREVENTIVES 


Tecty 
4 } t aid . 
“Well, you were the one who ordered me to 
give her half of the car, half of the refriger- 
ator, half. . .” 
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DO YOU KNOW YOUR BEVEL GEARS? 





makes them all 


Phillie Gear is equipped with the “know-how”, the manpower, and latest 

facilities to manufacture the entire family of Bevel Gearing—sizes and capac- 

ities range from the very small to the most massive sizes obtainable. Ultra 

Precision ground tooth Spiral Bevel Gears are available up to 23'’ diameter. 

All types and sizes of gears produced by "'Phillie’’ are made to the highest 

i standards of Engineering skill and exactitude—they are the culmination of over 

, he 4 65 years’ experience, and are produced on the very latest machines by skilled 

Pp hiladelphia craftsmen—!In a nutshell, Phillie Gear offers, not only the finest gears obtainable, 
Gears but prompt and courteous service as well. 


SPUR * HELICAL « SPUR INTERNAL « HELICAL INTERNAL ¢ RACK * HERRINGBONE 
¢ WORM * NON-METALLIC « SPLINES * CONIFLEX BEVEL « SPIRAL BEVEL * ZEROL 
¢ HYPOID « INTERMITTENT * SPROCKETS * CONTRACT MACHINE WORK 


Send for our 72 page "Gear Book”’ 
G-127. Please use your Business 
Letterhead when requesting a copy. 


+ 7 ® 
phillie gear PHILADELPHIA GEAR CORPORATION 
ERIE AVE.&G STREET. PHILADELPHIA 34, PENNA 


Offices in all Principal Cities 





INDUSTRIAL GEARS & SPEED REDUCERS * LIMITORQUE VALVE CONTROLS * FLUID MIXERS + FLEXIBLE COUPLINGS 
Virginia Gear & Machine Corp. e Lynchburg, Va. 
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just changed our 
steel supplier” 


rht our steel from the same people. But with a string 


of new products, we had trouble getting the types we net ded. Saw an ad 
recently that looked like an answer. Showed it to some of the boys on the 


Purchasing Committee and found they'd noticed it too. We got the sales- 


” 


et-up has cut down steel supply troubles. 


-reach Metalworking production men like our typical but 
* Schlictmann, that’s frequently the way sales start. With 
ing handled by committee action, it’s a problem to keep in 
is group. In today’s changing technology, you do this best 
iblications these men read. 

g production management, this is usually American 

) and edited for production engineers and executives 
's consistently regarded as the “most useful” publica- 
. more of them subscribe to it than any other Metal- 

That’s why so many Metalworking men tell you.. 


“T have to read American 
Machinist” 


McGraw-Hill Magazine of Metalworking Production @ 
330 West 42nd Street, New York 36, New York @ 
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to simplify selection of a surface plate. 
Three different grades are offered with 
tolerances of 25, 50, and 100 millionths. 
Also covers plate stands and gaging acces- 
sories such as angle plates, straight edges, 
parallels, magnetic chuck platforms, master 
flats, and deburring stones 


14 CARBIDE-TIPPED SAWS H K 
Porter Co, Disston Division, Phila- 
delphia $35, Penna. 8-page illustrated sec- 
tion of new catalog contains descriptions 
of use, selection guide for proper diameter, 
number of teeth and saw speed, plus care 
and handling. 


1 MAGNIFIERS AND READERS 

Bausch & Lomb Optical Co, 685 St 
Paul St, Rochester 2, NY. 14-page illus- 
trated catalog I-52 lists more than 65 
individual models (powers from 2x to 20x) 
including round and rectangular readers, 
folding pocket magnifiers, watchmaker’s 
loupes, surface comparators, enlarging fo- 
cusing magnifiers. Specificetions and list 
price included for each item. Introduction 
provides tips on correct working distance, 
field of view, and proper type of magnifier 
for individual job requirements 


1 ALL-PURPOSE JAW CLAMPS 

J & S Tool Co, 87 Dorsa Ave, Lit 
ingston, NJ. Literature describes jaw 
clamps that eliminate use of U-clamps, 
straps, and fingers. Specifications, pictures 
and diagrams included of these units which 
merure work quickly and rigidly and are 
easily adapted to box fixtures. 


17 ENGRAVING MACHINE ATTACH 

MENTS AND ACCESSORIES—H P 
Preia Engraving Machine Co, 204 Industrial 
Branch, US Highway 22, Hillside, NJ. 20- 
page catalog illustrates and describes such 
items as cutter grinders, electro-markers, 
adjustable copy holder units, single copy 
slides, tracing styles, workholding devices, 
master index fixtures, cutters, collets, mas- 
ter copy type, stock master templets. 


PLANT SERVICE EQUIPMENT 


1 MAINTENANCE COATINGS—Car- 

boline Co, 32 Hanley Industrial Court, 
Brentwood 17, Mo. 4-page chart No. 5 
compares 17 standard systems showing 
strong and weak points of each. Accurate 
resistance ratings are listed for acid, alkali, 
solvent, water, weathering, flexibility, im- 


I'm going nuts! .. . | can't stop thinking! 


American Machinist 


June 1, 1959 


Ney BAUSCH & LOMB 
| @ STEREOMICROSCOPES 


give you 


CONTINUOUSLY 
VARIABLE POWER 


Here’s a completely new optical 
concept to speed and simplify work 
requiring 3D views. Just turn the 
magnification knob and watch the 
brilliant stereo image zoom to the 
exact size you need. Not just a few 
fixed powers, but any power with- 
in the wide stereo range. The new- 
est step forward to faster, easier 3D 
work .. . and it’s exclusive with 
Bausch & Lomb. 


Featuring Exclusive POWER POD Design Concept 
e Sealed to prevent dust and foreign matter 
from entering optical system! 
e No nosepiece! 
e No individual objectives . . . 
no objectives to change! 
No image jump! 
No image blackout! 


Featuring NEW LOW PRICE 
. about one-third lower than previous line! 


BAUSCH & LOMB OPTICAL CO. 
1 61842 St. Paul Street, Rochester 2, N. Y. 


MAIL Cou PON NOW! [-] Send me new B&L Stereomicroscope Catalog D-15 


[-] Schedule a demonstration at my convenience 


| [7 Id like to borrow a B&L Stereomicroscope for 15- 
day trial without cost or obligation. 


Name, Title 
Company 


Address 


America’s only complete optical source | City 
... from glass to finished product = 





This recent Gross & DeLeeuw devel- 
opment has already received uni- 
versal acclaim as an outstanding 
achievement. 





In speed, ease of tooling and pre- 
cision finishing, the “1-2-3” chucker 
provides engineering advantages 
which result in vastly greater production 
at a fraction of parts’ costs by other 
methods 


Easy, fast change-over from job to job 
makes this machine ideal for short-run re- 
quirements. Sturdy construction, power 
and speed make its advantages also ap- 
parent on long runs 


"1-2-3" means ability to handle 
work requiring machining opera- 
tions on one, two or three ends si- 
multaneously or in sequence — a 
method exclusive with Goss & 
DeLeeuw and offered on this ma- 
chine. 


4 (OSS « 
4 ‘ «oLssuw 
» 
A Vee rhe raRee 


Mlustrated literature available 
promptly on request Send 


\ samples of your work for time 
a and cost estimates 

. BOP on als i . , 
Goss and pe LEEUW 


MACHINE COMPANY, KENSINGTON, CONN.., U.S.A. 


Ph Ete 
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pact and abrasion, and temperature c 
tions. Surface preparation discussed 


19 VIBRATION AND NOISE CON- 

TROL — Korfund Co, 48-39B 2nd 
Place, Long Island City, NY. 8-page book- 
et K4E gives engineering specifications and 
performance data for 27 types of products 
for the control and measurement of ma- 
-hinery vibration, shock, and noise. Discus 


es relative merits f steel springs and 


wganic materials as isolation media Se 
lector chart covers range of 
showing recommended and alternate met! 
ds of isolation, also indicates when con- 


ete foundations are necessary 


equipment 


20 ELECTRIC HOISTS 
gineering Works, 2 

troit 7, Mich 12-page 

lustrates and describes features of 

low-headroom heavy-duty unit 

und dimension tables included 

ty of types 


21 INTERNAI GEAR ROT 


PUMPS— Wayne Pump Co, 
fin St, Fort Wayne, Ind. Four 4-page bro- 


ARY 


Gre 


-hures and two 2-page bulletins contair 
illustrated descriptions of standard pump 
series A, B, C, and D, plus steam jacketed 
Series E and Series C and D ir t 
-gpm capacities Lists typical 
handled by each neludes nstruction op- 


tions and details, specifications, assembly 


recommendations depending on applicatior 
and dimension data Dimensions for V- 


belt and gear driven as Y es tabulated 
22 ABRASIVE PRODUCTS—Carborun- 
dum Co, Niagara Falls, NY. Wall 
hart lista specifications in quick reference 
form on die barbering wheels; sticks 
stones, and rubs; and finishing compounds 
Pictures of products supplement mathe- 
cal data 
MATERIALS HANDLING EQUIP- 
MENT Tri-State Engineering Co, 
W Beau St, Washington, Penna. 7- 
page bulletin B-1 


describes and pictures 
mplete m 


luding odels of 
Cargotaine cronveyo y d and pallets 


Specificatior 


» with your attitude, Wenze 
my department—You're fired! 
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Fool Steel Sopies 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Drilled Hole S Are 
Not Round (Usually) 


Round holes which are drilled in tool steel 


stock with twist drills, if measured aceu 
rately, are usually found to be: 1. out of 
round; 2. oversize (eompared with drill 
diameter): and 3. tapered throughout 
their depth. In other words a half-inch 
diameter hole cannot be drilled with a 
half-inch-diameter drill. 

This condition results largely from me 
chanical “play” in the drilling equipment, 
although many other factors can exert 
considerable inthuence. For example, il 
the two ground lips which form the eut 
ting edges of a twist drill are unequal in 

the drill will produce holes of ir 

e and shape. 
The production of parts containing ae 
te round holes most commonly ae 
complished by rough-drilling the holes 
undersize, and then either reaming or 


ae red S1Ze, 


Bethlehem Air-4 Is an Ideal 
Free-Machining Grade 


Making ‘‘3-in. edge” extrusions 
with die of Cromo-WV | 


Air-4, Bethlehem’s new medium alloy tool 
steel, is an a machining grade due 

of lead. It hardens in air 
at 1525F to 1575F, and provides excellent 
wear and high toughness. Air-4 is also a 
deep-hardening grade, with high com 
pressive strength. Order it today from 


e Cromo-\ 


tributor. You'll tind he will handle your request promptly. your Bethlehem tool steel distributor. 
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24 HEAVY DUTY FLOORING MATE- 
RIALS—Walter Maguire Co, 6 E 
send St, New York 17, NY. 4-page bul- 
etin 659 illustrates and provides infor- 
mation on paving, patching, and grouting 
materials and brick, all emery-based, and 
bonding and curing agents, plus informa- 
tion on a special formulation with emery 
aggregate designed for heat resistance. Sec- 
tion provides estimating data indicating 
quantities of the various products normally 
required per unit of floor space to be paved 
25 CASTERS Faultless Caster Cory 

Dept PR-74, Evaneville 7, Ind. 
24-page catalog 159 contains illustrations, 
descriptions, and specifications of swivel- 
plate and rigid-plate truck casters with load 
capacities ranging from 100 lbs to 15,000 
Ibs each. Also covers spring-action, V- 
grooved, grease-sealed, and scaffold casters, 
floor truck locks, and industrial wheels in 
wide choice of treads. 


PARTS AND MATERIALS 


2 REACTOR METALS — Metals & Con- 

trola Corp, General Plate Division, 
Attleboro, Masa. 8-page technical data bul- 
letin IND-20 describes forms and sizes of 
GP reactor metals: boron-stainless steel 
alloys, hafnium, niobium, tantalum, vanadi- 
um, sirconium, and _ zircaloy Contains 





maximum and minimum specifications, tol- 
erances and thickness ranges for materials 
in sheet, strip, foil, wire eamless tubing, 
clad and alloy forms 


27 COPPER TUBE AND PIPE—Sco- 
vill Manufacturing Co, 99 Mill St, 
Waterbury 20, Conn. 4-page bulletin pro- 
des data on full range of types, sizes, and 
forms. Two additional pieces of literature 
cover general commercial tube in copper, 
copper-zine, leaded brasses, and tin brasses, 
and heat exchanger tube 


Which backing WOU! | ag susuxes rox pase ss 


Ez-Cell-O Corp, 1200 Oakman Blvd, 
Detroit 32, Mich. Catalog 355811 provides 


y oO u ty Pp e Cc i fy data on new line of drill jig bushings for 
Illustrates 


use in plastic jigs and fixtures 
and describes Trans-Lok bushings and bush- 


a rn d A h ? ing liners for embedding in castable mate- 
- ee y rials, and Press-Lok bushings for pressing 
into drilled holes in plastics, wood, or soft 
meta All standard sizes listed 
In the above picture, the backing on the abrasive belt at right 

; 29 TIMING BELT DRIVE—Allis Chal- 
is Jeans, a lightweight, flexible cloth used chiefly in woodworking move, Milwauhes 1, Wis. ¢page bul- 
applications. The Drills cloth backing on the left is a heavy, etin 2058000 Wustrates end dweribes sew 

: , Time-Tex drive constructed with steel ca- 

extremely durable cloth used for all types of metal grinding opera- ssatinesd on o00l 
tions. They are but two of many different types and weights of 





cloth, paper, fibre, and combination backing materials. Choosing 
the right one for your particular application can make a big differ- 
ence in your product finishing costs. Which is why more and more 





manufacturers turn to the expert recommendations of Jewel Brand 
Abrasives Engineers. if the right choice is up to you, call on them 
for the backing you need. Write for details. Abrasive Products, 
Inc., 561 Pearl Street, South Braintree, Mass. 


belts 


wie we we & b. *ere® 


sheets 


oeee COATED ABRASIVES 
speciaities 


“And then one day what they were doing in 


engineering began to moke sense to me 


ABRASIVE PRODUCTS, INC., South Braintree 85, Massachusetts 
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the measure of 
Performance Reliability 


for more than a century 


The proven work horse 
for bending, forming and forging — 


WILLIAMS -WHITE 
BULLDOZERS 


Williams-White, originator of the bulldozer 
makes them a little bit stronger, a little bit 
more versatile, and more accurately and easils 
controlled. Full range of 50 to 500 ton standard 
self-contained hydraulic models, or individually 
engineered and built to meet your special 
requirements. Request Bulletin No. 73 for data 


and specifications 


WILLIAMS-WHITE & CO «+ MOLINE, ILLINOIS 


f the maker 


~ 
HH 
tube 


NCHES HAMMERS 


SALES AGENTS: Portland, Ore.: Allied Northwest Machine Too orp.; Los Angeles: Engen Industria Philadelphia: Edward A. Lynch Machinery 
Milwaukee: Page! Machinery Co.; Seattle: Perine Machinery & Supply f Chicage: Polhemus-Mi lier Pittsburgh: Frank Ryman’s. Sons; Cincinnati, 
Columbus and Dayton: Seifreat-Elstad Machiner o.; St. Lowis, Kamsas City and Twbsa: Robert R. Stephens Machinery €o.; Buffals: H. D. Thweatt €o 
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ROCKFORD MACHINE TOOL CO. 2500 KISHWAUKEE STREET ROCKFORD, ILLINOIS 


LS) od —] — DB -laleo mm’ 4-1. e-y- V8) a 
roy | | 


Lolo) ¢ielgeoM whe) Ple-10] |(em—jat-1ol-) en ad f-lal-) a 
provide 
“Off-The-Shelf Delivery” 


ifols 
DREIS & KRUMP 
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‘ 




















KUMMER 
“double header” 
LATHE 

doubles 

operator 
efficiency 


The KUMMER MR 6020 is a high-precision 
semi-automatic lathe, cam-controlled for speed, 
occuracy and finish. Lothe is arranged so that 

one person can conveniently feed the 
4 . 


two indep 


ndently operating machining heads 
y Of 9g g 


Unique slide and cam action allow for 
complicated operation combinations, such as 
TURNING AND FACING, UNDERCUTTING 

CHAMFERING AND CONTOUR OPERATION 


Low Cost Tooling—single point tools 
pair of coms, chuck jaws 


KUMMER’S double header lathe, designed for 
) ! niformly high precision parts 


from 410 to 
3,500 rpm 

Operational Cycle —6 to 340 second 
Power for Each Spindle —1.3 H.P 
Tool Travel —Radial — 1.670 

— Axial — 0.800 


CARL HIRSCHMANN COMPANY, INC. 


30 PARK AVENUE MANHASSET, N. Y 
Ave Chicago 46 1 
ngeles 58, Calif. @ Carl 
Ltd 5112 Dundes St 
West, Toronto, Canado 
yh 
4 


irschmann 


Swiss precision with American service 
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Free Literature 


To order any of these bulletins, circle 


corresponding number inside back cover. 


ble cords imbedded in neoprene molded with 
nylon base fabric. Suitable for load appli- 
cations from sub-fractional to 600 hp with 
torque load range from thousands of foot 
pounds down to light loads in inch ounces 
Drive makes possible a range of speeds from 
0 to 16,000 fpm 


3 SEALS AND FASTENERS—A P M 

Corp, 252 Hawthorne Ave, Yonkers, 
NY. 12-page catalog 359 covers complete 
line of single-unit, high-pressure seals and 
fasteners. Lists military specifications, de- 
scribes features and applications for Hex- 
seals, Seelskrews, Seelbolts, and Seelrivits 


31 THINLINE MOTOR—General Elec- 

tric Co, Schenectady 5, NY. 8-page 
illustrated bulletin GEA-6927 describes new 
unit rated from 1 to 5 hp in drip-proof and 
totally enclosed constructions for limited 
space applications 


32 MINIATURE SPEED REDUCERS 
Metron Inatrument Co, 432 Lincoln 
St, Denver 3, Colo. 4-page bulletin 97 con- 
tains information on new Series 8 and 9 
available in over 40 fixed ratios. Speeds up 
to 10,000 rpm and torques up to 24 oz-in 
an be handled Applications illustrated 


33 METALWORKING TAPES—Minne- 
sota Mining & Manufacturing Co, 
Bush Ave, St Paul 6, Minn. 56-page 
manual P-MIMR illustrates and describes 
h brand tape applications in the in- 
istry. Sections cover tape uses for ma- 
hining and finishing, electroplating, stamp- 
ng and fabricating, welding, product as- 
embling, plus information on dispensing 


equipment. 


34 PEARLITIC MALLEABLE CAST- 

INGS—Malleable Research and De- 
velopment Foundation, Granville 1, Ohio 
76-page illustrated handbook discusses the 
material; covers castings, provides facts 
and figures for design and applications 
Charts contain all data necessary to trans- 
late basic design needs into final pearlitic 


malleable specifications. 


MISCELLANEOUS 


35 SHEET & PLATE FABRICATION 

Kirk & Blum Manufacturing Co, 
Cincinnati 9, Ohio. 40-page catalog illus- 
trates and describes facilities for contract 
manufacturing in sheet and plate to \%-in 
thickness as well as light structurals. More 
than 100 different parts and assemblies 
that company produces are pictured, from 
massive boiler breechings to smallest stamp- 
ngs 


36 DEEP DRAWN PARTS — Peterson 

Products Corp, 4840 River Rd, Schil- 
ler Park, IU. 16-page brochure offers illus- 
trated information on facilities for 
producing deep drawn parts and metal 
stampings to customer specifications. Case 
histories included 


37 LEASING—US Leasing Corp, 130 

Montgomery St San Francisco 4, 
Calif. 8-page brochure explains the leasing 
f machinery and equipment Describes 
in simplified terms how it works, advan- 
tages, what can be leased, who is eligible 


38 METAL SPINNING—J Schrader Co. 
4603 Fenwick Ave, Cleveland, Ohio 
12-page brochure contains description of 
metal spinning and hy forming facilities 
Company spins parts up to 85 in. dia by 
\%-in. thick in steel, stainless, aluminum, 
brass, copper, Monel, ete. Parts up to 12 
in dia and 7% in. deep can be hydro- 
formed using blanks from 0.005 to % in. 
thick 
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NOW 


Get Bridgeport Aluminum Screw Machine Rod 
from Local Bridgeport Warehouse Stocks 


Bridgeport warehouse also offers expert technical serv- 
ice on aluminum as well as all your metals problems. Call 
the Bridgeport Warehouse nearest you today. Or write 
for our price list. Dept. 2202. 


For fast, quick service on your aluminum screw machine 
rod requirements, call your Bridgeport 
You'll get prompt delivery of these Bridgeport alumi- 
num mill products—which are made to the same high 
standards for which Bridgeport is so well known. Your 


Warehouse. 


CHICAGO: LAfayette 3-2230 
CLEVELAND: CEdar 1-5180 
DENVER: MAin 3-0273, AComa 2-4108 
ST. LOUIS: CEntral 1-0076 





BRIDGEPORT ALUMINUM SCREW 
MACHINE ROD —Round and Hex 
agonal. Standard 12-foot lengths 
Alloys 2011-13, 2017-14, 2024-T4, 
6061-T6 
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NEW YORK: EXeter 2-4290 
PHILADELPHIA: JEfferson 5-3900 
PROVIDENCE: Williams 1-2100 


LOS ANGELES: RAymond 3-5101, PArkview 1-5171 
MINNEAPOLIS: FEderal 93-7061 
NEWARK (Hillside): Bigelow 3-0044 


San Francisco: UNderhill 1-2551 


BRIDGEPORT BRASS COMPANY 


Bridgeport 2, Connecticut 


Sales Offices in Principal Cities + Fast, Dependable Service on your Brass, Copper, and Aluminum Needs 


Specialists in Metals from Aluminum to Zirconium 
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W yman-Gordon Company 


Worcester, Mass. 
_ 


peration Big Squeeze: 
’s largest presses lubricated by 


vice Pacemaker Hydraulic Oils 


Once a forging operation for horse-drawn carriages, Wyman _ ; 
: Entire Rig Is Operated by 


4 One Man with the few sim 
the newest one capable of exerting 50,000 tons pressure ple controls shown here 


Gordon Company now operates the world’s largest presses, with 


Reason for this tremendous press is the increasing need for With a flick of his ‘fingers 
strong, lightweight metal parts for aircraft. Today, as for many he can put on a squeeze of 
years, no military of transport aircraft takes to the air without ' ] $0,000 tons. Result ts ex 
Wyman-Gordon forgings . tremely strong lightweight 

With its huge, hydraulically operated presses, Wyman-Gordon is 
able to forge huge pieces with one big squeeze. Sometimes a whole 
unit for a landing-gear strut. Or one mammoth wing spar. 


forgings tor aircraft 


The press that exerts 50,000 tons pressure is described by Wyman- 


wrdo > larce le > ever conceived’ — i fe . . 
Gordon as “the largest single machine ever conceived’”—and few Lubrication Foreman has 
people would argue the point after seeing it mammoth responsibility 


} 


Mounted in a pit that extends nine stories beneath the earth, the Here, he checks dispenser 


giant press is over 114 feet high and weighs 10,605 tons, 6,450 of for Cities Service EP 20 


which moves up and down Lubricant used on main 

Cities Service is justifiably proud that here as in all of Wyman- bed and columns of 
Gordon's presses with 18,000 tons pressure or better, hydraulic presses and other areas sub 
lubrication is provided by Cities Service Pacemaker Oils ject to extreme pressures 
It is hardly necessary to point out the incredible demands that such 


machinery makes of its hydraulic lubricants... and certainly it is self- 


evident that if Cities Service Pacemaker Oils can perform satisfactorily ‘ 
in the world’s largest presses, they'll do the same for you. [alk with C / T } 


Se 
a nearby Cities Service Lubrication Engineer. Or write: Cities 


Service Oil Co., Sixty Wall Tower, New York 5, N.Y. 
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queHin 


THE DODGE DEVELOPMENT 


THAT CHANGED THE 
NATION’S HABITS OF 
SPEED REDUCTION 





America’s Most 
Complete Line of 
Shaft Mounted 
Speed Reducers 


@ i to 200 hp. at 100 rpm! 


@e Output speeds from 
10 to 378 rpm! 


Single Reduction 
Double Reduction 
5 to 1 Ratio 

15 to 1 Ratio 

25 to 1 Ratio 


Any speed ratio up 

to 150 to 1 obtainable 

by selection of pre- 
determined combination of 
reducer and V-belt drive. 
CALL = err et pet 


D 
D 
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In fewer than ten years, the range of Torque-Arm 
Shaft Mounted Speed Reducers has increased from 
6 to 55 models, to meet the ever increasing demand 
for this improved method of speed reduction. 

By eliminating foundation, sliding base and flexible 
coupling this modern speed reducer has saved untold 
installation time and untold dollars of cost. 

The rugged semisteel housing developed by Dodge 
has never been improved upon. It is corrosion re- 
sistant—and it has the strength to hold bearing seats 
in line for the life of the unit. 

Dodge design provides wide spacing for the bear- 
ings. Loads are carried easily, contributing to Torque- 
Arm's long life and very high efficiency. The gears are 


finest quality —helical, heat treated steel. 


Torque-Arm mounts vertically or horizontally in 
any position around the driven shaft. It locks to the 
shaft on Aoth sides of the housing. The holes in the 
output hub provide simple removal with puller. Over- 


load release and built-in backstop are optional. 


Dodge Torque-Arm is America’s most widely used 
shaft mounted speed reducer. It is stocked by your local 


Dodge Distributor. Ask him. Or write us for bulletin 


DODGE MANUFACTURING CORPORATION, 100 Union, Mishawaka, Ind 


<> of PTR Ind. 
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More than 96 automatic screw ma 


Detroit's Masco Screw Products Company uses round, square 
chines are in almost constant operation 


snaenens 
and hexagonal J&L leaded steel bars in sizes from %” to 1%" 





Parts are often so smooth after rou 
tine machining that no further finish 
ing is necessary 


Even complex machining operations have 
fewer work stoppages with free machining 
J&L leaded steel 


Production runs vary from less than 10,000 
to more than 2,500,000 pieces 





Rigid Masco inspection procedures assure Masco regularly handles specifications call 


products of dependable quality ing for dichromate, chromium, and other 


protective coatings 


“J&L leaded steel bars machine at maximum 
practicable speeds for screw machines” 


reports Masco Screw Products Company 


“The free machining properties of this J&l 
cold finished steel permit high speed production 
The short length chips minimize tool edge build- 
Tool wear is reduced. And, frequently, fewer 


“While we're seldom able to run our automatic 
screw machines at their maximum rated speeds, 
we've found that J&L leaded steel bars permit 


the fastest machining speeds practicable,” says up 
Alex Wood, plant engineer of Masco Screw finishing operations are needed 


Products € ompany, Detroit's largest independent “Tis. ts @ good steel for screw machine 


— manufacturer of screw machine products products.” 


Jones & Laughlin Steel Corporation 


PITTSBURGH, PENNSYLVANIA 


Where cold rolled steels originated in 1859 








Eye Accidents Cost Big Money 


" 482A 
Tat Veommecleleic) a 


Jumbo-size, one piece, interchangeable acetate lens. Flying 
particles bounce right off this .050” thick lens which meets 
all government requirements. Soft vinylite frame fits snugly 
Very flexible for comfort. Adjustable, elastic headband 
Clear frame, clear or green acetate lens. FOR GREEN 
FRAME, clear or green lens, specify NO. 483A 


ABaAA 
ot at tier.) Se cieicic] & = 


Note louvers which provide safe indirect but 
ample ventilation. This typical example of AO 
engineering increases comfort, reduces fogging 
Mask is acid and alkali-resistant to splash. Lens 
similar to 482A lens. FOR GREEN FRAME, clear 
or green lens, specify NO. 485A. 








ae Fe A aed, icmicieleic) Mt - 


New nylon adapter holds lenses in frame securely 
Flalemu cli male) @ello i -melm@eie-lot @iamal-y-) em Ole. 1-miladial-e 
no dangerous, stray light rays can enter. Good 
WT-Tabdirhelelame-lalemmie) 44a) -ameorelal ace MR icelusme Me el hale 
Comes with Noviweld filter lenses, shades 3, 4 
5, 6. Companion model 489A for chipping and 
grinding has clear frame, clear transparent 
Fler Je)¢-1ae-lale M10] o]-1at.taaalelae)l-}¢- Ml -lal t-te 


AO Eye Protection like this 
Costs Little! 


YOUR NEAREST AO 
SAFETY PRODUCTS 


Light Weight 

Better Ventilation 

Optical Fidelity 

Wide Angle Vision 

Excellent fit over personal glasses 


American \&) Optigal 


COMPANY 


SAFETY PRODUCTS DIVISION 


REPRESENTATIVE 
CAN SUPPLY YOU 


SOUTHBRIDGE, MASSACHUSETTS 


P i { 
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Harvey L Spaunburg Jr (left) 
turing division of Hartford Speci 


ing. Robert A Bode (center), general 


manager of the manufac- 
il Machinery Co 
ford, Conn, has been appointed vice president, manufactur 
sales manager 


Hart 
tory manager 


has 


NAMES IN THE NEWS... 


Louis H Schuette has been named ad- 
ministrative president for all 
operations of Sundstrand Corp (for 
merly Sundstrand Machine Tool Co) 
Rockford, Ill. Mr Schuette, a Sund 
strand director, was vice president 
for the company’s aviation, turbo and 
hydraulic operations. A H Swenson 
has been promoted from manager 
to vice president of the hydraulic 
division. Both posts are newly estab- 
lished 


vice 


A Francis Townsend, vice president, 
engineering and development, of 
Heald Machine Co, Worcester, Mas 

has been elected to the board of di- 
rectors. Also elected to directorships 
Edwin J Keyes, vice president and 
works manager; and Raymond A St 
John, vice president and general 
sales manager 


Edward D Rollert, general manager 

of the Buick Motor Division, has 

been named a vice president of Gen 

eral Motors. Mr _ Rollert became 

Buick general manager May 1 (AM 
May 4, p193) 


Donald E Beaton has been named di- 
rector of manufacturing for Twin 
Disc Clutch Co’s Hydraulic Division 
in Rockford, Ill. He has been serving 
as assistant general manager of the 
division since 1952 


Murray Wachsman, director of man- 
ufacturing for Lewyt Manufacturing 
Corp, Long Island City, NY, manu- 
facturer of electronic and mechan- 
ical equipment, has been named vice 
president, manufacturing. Sheldon 
Detwiler, manager of electronics en- 
gineering and data processing sys- 
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tems, has been made vice president, 


research and development 


lL. Kemper has been made man- 
ager of the Salt Bath Furnace Divi 
Lindberg Engineering Co 
Chicago. He was formerly associated 


A F Holden Co, Detroit 


ion of 
with the 


Robert S MacArthur has been named 
president and board chairman of 
Stocker & Yale, Inc, Marblehead, 
Mass, manufacturer of precision op 
tical measuring instruments. He was 
Polaroid 


production manager of the 


formerly associated with 
Corp a 


camera products department 


L. S Hilton ha 


ager of the 


been appointed man 
abrasive and diamond 
wheel departments of the Manhat- 
tan Rubber Division of Raybestos- 
Manhattan, Inc, Passaic, NJ. C Flem- 
ing Jr has been named production 
and development manager. Mr Hil- 
formerly manager of 


ton sales 


the division 


was 


Robert H Davies has been elected 
president of Electric Auto-Lite Co, 
Toledo. He succeeds James P Falvey, 
board chairman. Mr Davies 
has been associated with Clark 
Equipment Co of Buchanan, Mich, as 
vice president 


named 


Robert B Stewart has been appoint- 
ed president and general manager of 
the American Forging & Socket Co, 
Pontiac, Mich, producer of 
stampings and assemblies. Formerly 
vice president, he succeeds Goodloe 
H Rogers who has retired. Factory 
Manager James J Rath takes over 
the vice presidency 


metal 


been named vice president 
promoted from production control superintendent to fac- 


Francis A Carr has been 


sales 


William H Smith, formerly manufac- 
turing manager, has been appointed 
plant manager for Ford Motor Co’s 
Indianapolis Steering Gear and Cold 
Plant, and 
Chassis Division. He RT 
Thornton, promoted to general man- 
ufacturing manager for the Hard- 
ware and Accessories Division, Raw- 
ille, Mich 


Heading Transmission 


succeeds 


SOnV 
Arthur E Gilman has been elected 
president of the Bay State Abrasive 
Products Co, Westboro, Mass. He will 
continue as treasurer of the firm 
Dr Gordon S Brown has been ap 
pointed dean of the School of Engi 
neering at MIT. For the past 
Brown has headed the de 
partment of electrical engineering 
internationally known for his 
and 


even 


years Dr 


and is 


contributions in research lead 
ership in the field of automatic con 


trol systems 


OBITUARY 


Paul A Montanus, 76, president of the 
Springfield Machine Tool Co, Spring- 
field, Ohio, died April 21 of the 
founder of the company, he had headed 
the organization since 1947 


Son 


195 











GZ CAN INCREASE YOUR PRODUCTION 


. . . because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


Gp CAN IMPROVE YOUR QUALITY 


. . . because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


CAN LOWER YOUR PRODUCTION COSTS 


. . . by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 


Call on Columbus Die-Tool for your special tooling problems. A large 
creative engineering staff with experience in developing special tools 
and machines for hundreds of industries is at your service. Over 50,000 





square feet filled with precision 
production equipment enables us 
to build fine tools and special 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 
Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die “Tool 


AND MACHINE COMPANY 
P.O. BOX 750 * COLUMBUS, OHIO 


ESTABLISHED 1906 


Designers and manufacturers of JIGS @ FIXTURES e SPECIAL TOOLS ¢ 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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NAMES 
IN THE NEWS... 


Richard E Reich has been appointed 
vice president, sales, Proto Tool Co 
Los Angeles. He moves up from the 
post of product sales manager 


Lawrence A Zwicker has been ap- 
pointed general manager of GM's 
Harrison Radiator Division, Lock- 
port, NY. Formerly director of en- 
gineering and sales, he _ succeeds 
Edward D Rollert, named genera! 
manager of the Buick Motor Divi- 
sion at Flint, Mich. (AM—May 4, 
59, P193) , 


Richard T Thornton has been named 
general manufacturing manager of 
Ford Motor Co’s Hardware and Ac- 
cessories Division. Formerly mana 
ger of the Indianapolis steering geat 
plant, he succeeds Paul A Miller 
who has resigned 


Robert A Heath has been appointed 
manager of engineering of Warner 
Electric Brake & Clutch Co, Beloit, 
Wis. He was formerly associated 
with Walker Manufacturing Co of 
Jackson, Mich, as chief engineer 


Russell B Malloy has been made 
vice president sales and Joseph F 
Taylor assistant vice president of 
Maurey Manufacturing Co, Chicago. 
Mr Malloy has served as sales man- 
ager for all Maurey divisions for the 
past six years. Mr Taylor has been 
associated with Goodyear Tire & 
Rubber Co as director of V-belt sales 


Donald O'Reilly has been made 
sales manager of the machine tool 
and attachment subsidiary of Jarvis 
Corp, Middletown, Conn 


Paul A Mongerson has been pro- 
moted from factory manager to vice 
president of Chicago Screw Co, 
Bellwood, Ill. W Dean Gwin, assis- 
tant factory manager, succeeds Mr 
Mongerson 


William J Parmley has been named 
works manager of the Kenton, Ohio, 
plant of Hooker Chemical Corp’s 
Durez Plastics Division. He was 
plant superintendent prior to the 


appointment 


Howard K Norris has been named 
production manager of the mech- 
anical goods division of US Rubber 
Co, New York. Formerly adminis- 
trative assistant to the factory man- 
ager at the company’s Passaic plant, 
he succeeds W A Armstrong, who 
has retired 
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New Additions 
To The BEATTY Line 


of Metalworking Equipment 








7. 


™~ 


~ 


Stamping Trimmer 


ROTARY SHEARS and 
STAMPING TRIMMERS 


QUICKWORK — leading name in precision machine tools — Rotary 
Shears and Stamping Trimmers — is now a part of the famous 

Seatty-Quideaed: times time feck tom BEATTY family of metalworking equipment. This new acquisition 

almost any kind of stamping in a single (from the Whiting Corporation, Harvey, Ill.) is an important step 

plane in bringing you a more complete line of cost-saving, high-production 
metalworking equipment from one reliable source — BEATTY. The 
BEATTY-QUICKWORK Rotary Shears and Stamping Trimmers are 
distributed through Quickwork and Beatty dealers. We invite your 
inquiry concerning Beatty-Quickwork and other Beatty equipment 
— presses, punches, shears and bulldozers — which can help you 
cut costs; solve your metalworking problems economically, faster 
and with the precision for which Beatty and Quickwork are well 
known. 


Beatty-Quickwork rotary shear cuts, bevels, =) = & T T Y - Q is i Cc K w \ @ ] R K 


circles, flanges and joggles plate and sheet 
metal up to 1” mild steel. Division of BEATTY MACHINE & MFG. CO. 
948 150th St., Hammond, indiana 
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Your New Plant 
Should Be In... 


Bristol's the Capital of This 


_——_—_——— 


OL Industrial Country 
TTT 


If you choose a plant site in 
Bristol you don’t have to worry 
about the pioneering aspect of 
most moves South. Bristol is an 
has been 


old industrial center 
for 50 years! 


Here you'll find a community 
appreciative of industry. Here 
too you'll find industrial neigh 
bors ready to share their experi 
ence and know-how with you 


Bristol has adequate, trained 
labor and a wealth of natural 
resources, the best transportation 
facilities and, most important, a 
selection of industrial sites ready 
for immediate occupancy. We'd 
like you to become a citizen of 
Bristol, Tenn.-Va. Won't you give 


us a chance? 


Let Ford, Bacon & Davis 
Tell You the Whole Story 


Brisvol 


sINDUSTRIAL DEVELOPMENT BOARD 


of the Twin Cities of 


BRISTOL @ TENN - VA 


198 
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NAMES 
IN THE NEWS... 


Owen C Davis, treasurer, has been 
lected vice president and treasure! 
of Vickers Inc, Detroit 


been named to 
icceet , Gus Sunnen, 
general manager of Sunnen Prod 
Ltd, Chatham, Ontario A 
nephew of Joe Sunnen, founder and 


August Sunnen | 


las 
1 his late fathe 


president of the Sunnen Products 
Co, St Lou he 
there. For the past 
1as been vice presi- 
n Mfg Ltd, a perma 
luminum foundry in 


erved as general 


R M Bergeson has been appointed 
manager of the new field engineering 
ntiy opened in San Fran 

d Manufacturing Co, 

1as been vice presi- 

ration and shock con- 

merly a member of 


staff 


John C Beach has joined Taller & 
Cooper Inc, Brooklyn subsidiary of 
American Electronics, as vice presi 
dent and general manager. He was 
formerly vice president, operations, 
at Hall-Scott, Inc, California 


Royal A Stone has joined Rolock Inc, 
Fairfield, Conn, manufacturer of spe- 
cialized alloy process and heat-treat 
ing equipment. He will head a new 
process equipment division concen 
trating on special engineering. Mr 
Stone was formerly division project 
manager at Kennecott-Titanium 


Milton Stratton has been named di 
rector of the new quality control di 
vision at GM’s AC Spark Plug Divi 
sion. He was formerly chief inspec- 


tor for AC-Milwaukee 


Sheldon K Howard has been named 
Diesel Division manager of Fair 
banks, Morse & Co to succeed Carroll 
E Dietle who has resigned 


Boyd P Doty, Jr, has been appointed 
general sales manager for Americar 
Steel & Wire Division of US Stet 

Corp. Formerly Cleveland district 
ger for the parent con 

ceeds Howard B Maguire 

William H Jackson h: 

president, sales 
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A FAST, 
ACCURATE GAGE— 
WHERE AND WHEN 

YOU NEED IT! 


The MICROtrol* 170 is a 
transistorized gaging system for 
use at the machine, in the gage 
laboratory or on the production 
line. Production personnel find 
it simple to use. The four types 
of gage heads available can be 
used interchangeably with the 
battery-powered amplifier. 


Features 


* Only 2 control knobs 
* One adjustment zeros both 

scales 

Large meter with 4.6” scale 
Dual range—from either 

+ .0003” to + .003” or 

+ .001” to + .010” 
Accurate —transistorized 
throughout 
Pocket-sized—5%” square 
by 36” 

Mounting adapters and gage 
head stored in cover 
Carrying case handle doubles 
as amplifier stand 
Lightweight—weighs only 3 Ibs. 
Battery powered—can be 
used anywhere 

AA dry cells can be used in 
emergency 

Gage heads interchange 
quickly and easily 


Basic System, complete with gage 
head and amplifier... only $340.00 
*Trade Mark 


Contact your nearest Cutler-Hammer 
ofiice or Order Direct from 


AIRBORNE 
INSTRUMENTS 
LABORATORY 


1345 NEW YORK AVENUE 
HUNTINGTON STATION, L.1., N.Y 


A DIVISION OF CUTLER-HAMMER, INC 


CIRCLE 304 READER SERVICE CARD 
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Where it’s Quality, Quality, Quality! 


it’s Quality DE-STA-CO Toggle Clamps 


FINAL INSPECTION OF Ross OPERATING VALVES subjects every 


valve to a pressure test far exceeding its normal usage. For over > 
~¢ . an = — Angular-Bor 
fifteen years, fixtures similar to this, all employing De-Sta-Co Tyee 
No. 620 plunger clamps, have been built to do this critical high 

sll _ Vertical Base 
pressure sealing job. ond Vertical 


, , . ° ° ° Handle T 
Whether your holding and clamping operation is inspection, a 
machining, tapping, grinding, welding, bonding or other assembly, 
there is a specific De-Sta-Co Toggle Clamp to do it better. Fast = 


action, positive clamping, long life through thousands of pro- 

duction operations have made De-Sta-Co known for almost 30 = pen a 
years as the leading tool in the field. And all of our medium and Thrust Type 
larger models use hardened serrated pins in hardened bushings 


staked to prevent wear. A broad selection of spindle accessories _Pertable 
. **° ‘7 i] 
increases the versatility of the clamp you specify. er 
Our representative in your area is qualified and ready to serve 

: A : — T-Handle 
you. Send for our catalog showing clamp applications, scale. Horizontal Ber 
; a0 ion - 
drawings and complete information. ” 


De-Sta-Co is widely known for toggle clamps, stamp- 
ings, precision washers, spacers, shims, shim and 
feeler stock, blower housings and marine specialties. 


onvermarons oF DETROIT STAMPING COMPANY 


PRODUCTION 


CLAMPING 343 MIDLAND AVENUE ° DETROIT 3, MICHIGAN -« 





10 Tools that can 


No. 9195 Magnetic Angle Iron makes 
it possible to use this single setup for 
checking a precision ordnance gage 
for parallelism and squareness. A re 
cessed control bar is located in each 
end face of the Magnetic Angle Iron 


Here's another ingenious layout and inspection shortcut now available from 
Taft-Peirce! It’s a universal right angle iron and magnetic chuck combined to 
eliminate the lost time and inconvenience of work clamping and multiple setups. 

Work is held firmly in place by energizing the faceplate with a 90° turn of a 
control bar, recessed into each end face. By turning this control bar through a 
small portion of its span, the face can be slightly magnetized so that the work may 
be easily adjusted by hand to final location before full holding power is applied. 

Che Magnetic Angle Lron can be turned on its side, back, or ends for checking 
work in different positions, and a heavy rib gives structural strength and serves 
as a carrying handle. Faces, sides and ends are precision ground square and parallel 
within 0002 

Taft-Peirce Magnetic Angle Iron can help save time and money wherever there’s 
setup work being done. Order from your Taft-Peirce Representative, or direct. 


There's a Taft-Peirce Angle Iron to simplify every setup. work. Can be set on side or end for use as reference block on large 
Box Angle iron combines right angle iron and box parallel into work. Pallet Irons are multi-purpose workholding fixtures for 
one tool. Sides are open for clamping, and nesting. Can be used os making all types of setups. Ideal for locating and clamping work to 
eo base for special fixtures. Extremely versatile. Universal Right travel through transfer operations. Provided with tapped holes and 
Angle Irons provide accurate squareness and parallelism for clamp recessed ledges. Held to close tolerances for squareness, parallelism 
ing to any face and can be used in many positions without relocating and base-to-face height. 
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Setups and Inspection 


Precision Tools 
TAFT-PEIRCE V-BLOCKS Every Shop Can Use 


to Save Money 
l 
a em 6 ; 


STANDARD Box Parallels are useful as ‘‘build- 
UNIVERSAL ing blocks’ for setting up work on 
machine tables or as a quick mount- 
ing for surface plate layout and in- 
spection. Can be used in pairs because 
of close manufacturing tolerances. 
Ideal for special fixture bases. Keep 
several sets on hand. 





HEAVY DUTY 


Surtace Pilates provide the most 
accurate reference surfaces available 
today ... your foundation for all 
layout and inspection work. Cast 
The complete line of Taft-Peirce V-Blocks provides a quick, iron or granite in a complete 
positive means for holding work for all types of layout, machining, selection of sizes and 
and inspection surface accuracies. 
Standard Series has reversible steel clamps which produce 
true tangential contact on cylindrical work. Three sizes available 
for holding work up to 3” diameter — all furnished in matched pairs 


Universal V-Biocks have an accurately located hole in the 
center of the “V”’ by which each block can be positioned quickly 
and accurately for any setup. Also provides clearance for drilling 
and boring. 


Heavy Duty V-Blocks provide workholding capacity up to 
3's” diameter. They have an unusually heavy body design for 

ae and accuracy, and an all-around base ledge Verenchek Glectrente Gage pro- 

vides a new accuracy standard for 

NEW PRODUCTION AND INSPECTION inspection work. Size variations down 

EQUIPMENT CATALOG NOW READY! Be to .00001” are quickly detected by 

sure and get all the latest information on precision frictionless pickup head. Four switch- 

tools and workholding devices. Contains 34 pages selected magnifications, exclusive self- 

of data, information and illustrations. Send for calibration, and — portability are 

your copy, today. special features. Fully described in 

7 ‘ Catalog No. 511. 





TAKE iT TO TAFT-PEIRCE ao 





13 MECHANIC AVENUE WOONSOCKET, R.I. 
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STEELWELD BRAKE 
AIDS PASCOE BUILDING PRODUCTION 


This powerful Steelweld Press Brake has proven 
itself to Pascoe. It performs a huge volume of bends. 


Shown below is a stack of eave 
struts produced on the Steelweld 
Brake. These are 20'-0"' long and 
of 10 gage steel. 

















N important manufacturer of prefabricated can be done in very few minutes. 
steel buildings on the West Coast, the Pascoe Pascoe builds a complete line of pre-engineered 
Steel Corporation, Pomona, California, keeps buildings which are used for warehouses, light 
their Steelweld Press Brake going full tilt in manufacturing, grain storage, auditoriums, air- 
order to keep up with the production schedule. craft hangers, etc. 


The brake normally handles steel up to 20'-0"! 
x %6'', although occasionally %4"' metal is formed. 


Write for free copy of catalog No. 2023A = 


It has the speed and power to produce sharp ST E Ee LW a L o A - 
accurate bends at a fast rate. ‘ 


Mechanical and Hydraulic 


PRESS BRAKES 


Despite all the work put through, only the 
meagerest amount of maintenance is required. 
For instance, the clutch has had to be adjusted Steelweld Machinery includes: Mechanical & Hydraulic Shears and Press Brakes, 
only once, every eight-month period and this One-, Two- and Four-Point Straight-Side Presses, Speed-Draw Presses. 


THE CLEVELAND CRANE & ENGINEERING COMPANY « 1473 EAST 281st STREET ¢ WICKLIFFE, OHIO 
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PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


( ~) From HANNIFIN 


AOU air preparation units 


that don’t waste air power 


regulator design 
sized poppet (A) to open to full- 
capacity in a very short stroke, Direction 
of flow eliminates chatter. Standard 
models self-venting. 


nnifin CROWN “Combo” units — filters. regulators and 


n any combination — keep compressed air in the 


( 


ndition” without depriving you of needed air flow 


lators open fast on demand. close precisely 
atisfied, deliver the exact amount of 

valanced™ poppet design. which makes 

poppel-ty pe valve with very short 
‘inherent stability of this design 

‘sults in multi-million cvcle life 

reusable filter elements for 

ntroduce 

Stream 

yn IS SO resp riathons in 

iled. tamperproof adjustment 


s the easiest lubricator of all to fill 


ind stocked in 
ROWN authorized 


id the name of the 


HANNIFIN COMPANY 


535 South Wolf Road e Des Plaines, Illinois 


CORPORATION 





HONE SMALL PARTS 


AUTOMATICALLY 





High Production or Short Runs— 
with bores up to 1-1/2” 














le Spindle Vertical Honing 
amplete automation for 
These 


Mpact in size highly accurate 


os 00 
bores up to 1'/°. 


They are particularly eff ent 


rt proaguction runs, as 


Juction work. 


matic hone expansion with 


~f 


, j 1! ‘ 
eed and collapse of stones 
zing; magazine loading and 


»matic shut-down is also pro 


(@ > 


BaawtspaiL 


8 CHE \ 


aw OETROIT OFF 
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BARNE 








vided as honing stones 
may also be automat 


gauged, sorted and ejec 


Powered by an all 
require very 
are assured 


head betwee 


For free estimates an 
a | ation to your hy 


plicaric y 


perat ons, send 


S DRILL CQO. 


TREET . R KFOR \ 


T3121 Puritan Avenue 
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for modern, efficient 
machine control... 


Honeywell's new 
Electro-Hydraulic 
Servo Systems and Components 


TRACER HEAD 4 








GLECTRO- MYORAULIC MOTOR 
MYORAULIC 


SERVO VALVE 


~8...] >) 


coccen 


> 
REMOTE _ 
TROL > 
station 


ae, 


TRACER PAWEL 


360° electro hydraulic tracer control system 


Tracer control systems 


Electro-hydraulic servo valves 


way valves with out 


propor 


Transistorized servo amplifiers 


1OW Volt 


Feedback transducers — industrialized 


} 


inea ind rotary transducers pre viding 


sensing and feedback for servo 


fast, accurate and reliable system response 


tor smooth application of large increments of hydraulic power. The 


flexibility 


with the power and ‘tight’ actuation of hydraulics 


remote control and intelligence of electronics are coupled 


Speed control systems—speed ranges of 1000 to 1, speed regula- 


tion to 0.1%, and consistent speeds to 1 rpm are possible with 


, ' , 
electro-hydraulic speed control 


Position control systems 


the most exacting specifications 


synchronization and programming 


Speed and position 


of tension, force, level, torque, etc 


For further oneywell's new machin 


nponents na ¢t if application ¢ your specil 


Honeywell lis-Honeywell 


Minneapol 


Honeywell 
| H Fiat we Couttol 


American Machinist * June 1, 1959 


positioning of cylinders or motors to 


roll 
rolu-van 


Hydraulic motors 


ing high 


control 


input Commands, me 


phase conversion panels, 


Servo accessories 
ters, manifolds 
onsoles, etc to com} lement the servo 
control systems. 
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tor BIG JOBS...c.. Precision Performance... 


Choose Verson Major Series Press Brakes 








iu bending, coping, 
yunching They represent the ul 
s design for strength, rigidity, en- Whatever your requirements, there is a Verson 
and power ; Brake to fit your particular job. Let Verson ap- 
gn features of Verson Major plication engineers help you in making your 
any other make election. Call or write, today. | 
nave earned si ; 
Send for CATALOG B-55 
From 15 tons up, there is a Verson Power i . 2 
Press Brake to meet every requirement — ae 
for forming, bending, coping, notching 
rake mauer in re. A co or punching Send for your copy of this 
vdraulically operate d press brakes 28-page informative catalog. There is 


no obligation, of course. 


sm AND fons up. 


OR JATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS co. 


9316 S 








MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 
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A MESSAGE TO AMERICAN 


INDUSTRY 


ONE OF A SERIES 


One Battle We’re Losing 
-And Why 





Lest it seem selj-serving. we of McGraw-Hill, as 
publishers, have hesitated to make the follou 

ing statement about the “Battle of the Books.” 
Howe er. our reticence has heen overcome by 
our conviction that it is greatly in the national 
interest to have much wider public unde rstand 
ing of the nature of this battle. This conviction 
is strengthened by the fact that many, not in 
the publishing industry. believe in the impor 

tance of this battle and. further. by the fact that 


ii uwa battie u hic A the l nited States ts losing. 











The United States is losing an important 
battle — a battle of knowledge and ideas, waged 
with books. It does not have the excitement of com 
petition in seer tific achievement. nor the urgency of 
a diplomatic crisis, nor the obvious economic signifi 
cance of a struggle for export markets. But our success 
or failure in this battle of knowledge and ideas may 
well have a decisive bearing on these more specta ular 
aspects of international rivalry 

The Russians know this. About a decade ago, they 
started a program to build up their export of books, 
the most durable and penetrating way of communicat 
ing knowledge and ideas. By 1957 the Soviet Union 
was exporting 30 million books, one-and-a half 
times as many as the United States. Many of these 
books are printed in English, and all are in languages 
of the non-Communist world 

In the languages of the Near East alone. the Rus 
~ians printed and distributed 413.600 books in 1957. 
is compared with 166,415 in 1956. In India. Russiat 
textbooks on engineering are to be published in Eng 
lish under a technical aid agreement signed in Moscow 


last December. 
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“‘Trade Follows The Book’’ 


Books are in the advance guard of the Soviet 
political and economic challenge to the free 
world. With books go ways of thinking about 
government, about education, about management, 
about science and technology. If these books do their 
job effectively in the training of those who will be 
come a nation’s leaders, they will provide the basis for 
political and cultural understanding and also, in the 
future, for trade. 

The Russians are not the first to discover this rela- 
tionship, Britain, which lives by trade, has tradition- 
ally exported more of its book production than any 
other nation. Today it exports one book in every two 
produced. The British have a favorite dictum: “Trade 
follows the book.” They have proved its accuracy. Now 
the Russians are trying to make this same principle 
serve their purposes 

Where does the United States stand in this competi 
tion for men’s minds? In number of books, it trails fat 
behind the Soviet Union — exporting roughly 20 mil- 
lion books, against the Russians’ 30 million, As a pro- 
portion of our total output of books, our exports 


amount to only 10! against Britain’s 50°, 


The Russians’ Advantage 


U.S. book exports have grown in the years since 
World War U1, from approximately $11,000,000. in 
1946 to $35,000,000 in 1958 (both figures excluding 
Canada}. But in expanding book exports, the Amer 
ican publishing industry faces two major obstacles 

(1) The comparatively high cost of produc- 
ing a book in the United States, which puts its price 
well beyond the reach of many students, teachers and 
businessmen in other countries; and 

(2) The shortage of dollar exchange in many 


countries, which means that importers can pay for 





books only in currencies that are of little use to Amer 
ican publishers 
Phe Russians have neither of these problems, Soviet 
publishing is state-subsidized, and exported books are 
nal sums paid in the currencies of the 
these books serve the politic al and 
( of the Soviet Union, they are 
cheerfully so on giveaway terms 
The American publishing industry, on its 
own, is making vigorous efforts to increase the 
distribution of American books in other coun- 
tries. Leading U.S. publishers and their agents have 
olflices and salesmen in the major countries of Asia 
\frica and Latin America. Several publishers have 
begun to reprint textbooks in Asia at one-half to one 
third of their U.S. costs, thus making them available to 
the students in Asian countries at prices they can more 
nearly afford, And the American paperback has be 
come a symbol of low cost in popular books. But 
neither of these devices is practicable for serious cul 
tural, technical, scientific, educational and professional 
books, which require durable, hard-bound and neces 
sarily expensive editions Despite their great impor 
tance to those who need these books, the demand for 
them is simp not large enough to warrant low-cost 
publishing I 
Government agencies also have increased the avail 
ibility of American books. The United States Informa 
tion Agency and the International Cooperation Ad 
ministration have placed American books in libraries 
overseas, donated them to educational institutions and 
presented them to key individuals in the industries and 
f the developing countries of the world 


rams are small in relation to the need 


A Modest Program 


An unusual and little-publicized Government 
program has helped American publishers over- 
come the other major obstacle to the export of 
books — the shortage of dollar exchange. This is 
the Informati il Media Guaranty (IMG) program 

the United States Information 
ks judged to be 
1 the 


Philipy nes 
n. | 


Pakista 


vse of their tone of | ae 
Phe IMG program is not a giveaway. | 
have to sell their | Ks. cred ist ers ovel 
tw nt them enough to buw then Tull porn 
rT ruarantees that the exp 
in dollars the payment hie 


their currency Lhe pl 


terms of our total foreign aid program, or in terms of 
what it accomplishes. In ten years it has made possible 
the sale of $150 million worth of books, magazines and 
films to countries of key economic and strategic im- 
portance at a cost of only $10 million. 

The IMG functions through a revolving fund. For- 
eigen currencies are exchanged for dollars, and the 
foreign currencies in turn are resold to replenish the 
supply of dollars. The net cost is the small but un- 
avoidable loss on resale of these foreign currencies. 
Over the ten years of this program, the IMG revolving 
fund has shrunk from its original $28 million to $18 
million, $10 million of which is in unconverted for- 
elgn currencies, 

If this modest but vitally important program 
is to be continued, Congress must appropriate 
the money necessary to rebuild the revolving 
fund. This would ensure that any country approved 
by the State Department and willing to sign an agree- 
ment to buy American books, at their full price, with 
its own currency, could do so. Last August. Congress 
reduced a requested appropriation for this purpose 


from $7 million to $2! 


million. To continue even at 
its present reduced level, an appropriation of $3'2 
million is needed. To realize the full potential of IMG, 
the revolving fund must be restored to its original level 
If the IMG program is not continued, with adequate 
financial support, some countries whose friendship 
and understanding we seek today and with whom we 
hope to build a trading partnership in the future will 
have to reduce their purchases of American books to a 
trickle. These are countries where school teachers. 
college professors, students, engineers, doctors and 
businessmen need and want to buy American books. 
The loss will be not only theirs. but ours as well. For it 
will deprive the U.S. of one of its most effective, and 
ostly, means of nunicating knowledge and 


ind understanding of the American wav of life 








the VeGrau Hill 

te help increase public 
fan important 

is freely extended 


rel nals lo quote 


Aruata CMe —_—— ” 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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t is used in plastic injection 


molding. 7 


‘J Jt is manufactured by FAS TEX, 


Division of Illinois Tool Works, Des Plaines, Illinois. 











rf GQ 
N w, 
i* ve) 
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Se 








7 \ 30° 
has a __——*— internal taper. 


Tate is ground from hardened coil 
tool steel, 58-60 Rockwell C im : 


The tolerances must be held to : 


The grinder on which this bushing 
and all its cousins are made is a 


RIVETT LATHE & GRINDER, Inc. 


Dept. AM-6 
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VIEW OF LABORATORY 
AT THE L. R. KERNS 
COMPANY, WHERE 
THE SCF-3207 
WAS RESEARCHED 
AND DEVELOPED 


New Soluble Cutting Fluid 
replaces straight cutting oils 


RESEARCHED 11 YEARS 

Kerns’ new SCF-3207 is the result of 11 years of exten 
research and development. It's the greatest advancement 
n cutting fluids in the last fifty years and is designed to 
replace cutting oils in up to 90°, of all types of machining 
operations. SCF-3207 ts a water emulsifiable, heavy duty, 
containing high percentages of extreme 


1-W eld additives 


cutting oil base 


pressure and an 


CUTS COST AND INVENTORY 


Kerns’ new SCF-3207 ts actually 25°. less expensive thar 
e lowest priced straight cutting oils and cuts inventory 
ind warehouse requirements. Only 5 drums 


SCF-3207 equal 
SAFE...CLEAN 
Absolutely no det U1 posiively 1 


b any type ot 


‘ 
) 


SO or more drums of straight cutt 


e used witl ibsolute safety in 
ind due to lighter viscosity there is less cart 


cleaner, cooler to handle 


MEMO BILLING TRIAL BASIS 
Try it, prove to yourself take advantage of our 
Memo Tt Basis Policy. We supply. sufficient 
tit ? to conduct a comprehensive pro 
nvoice rendered unless com 
Write for 
further information 
and Technical Data 
auaurty Sheet SC F-3207 
= = 


L.R.Kerns Co. 


2668 EAST 86th STREET + CHICAGO 17, pe. 


Subsdrory Plant 
KERNS PACIFIC CORPORATION 


630 N Gatavia Street ¢ Orange. Calitornia 
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Gear & Spline Rolling. 
Machines for Filing, Sawing, 
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All about 
How to Run 
An Engine Lathe 


Here is a comprehensive American Machinist Spe- 
cial Report on one of Metalworking’s most useful and 
versatile machines. Production executives will find 
this fully illustrated report particularly useful as an 
aid in training apprentices and new operators of en- 
gine lathes. 


“How to Run an Engine Lathe” covers in detail the 
parts of, and operation of the engine lathe. Turning 
tools and the various turning operations, plus lathe 
attachments and care, are examined at some length. 


Copies of this valuable Special Report are avail- 
able to you at 25 cents each. 





16 pages — 25 cents each 





READER SERVICE DEPARTMENT 


American Machinist 
330 West 42nd Street, New York 36, N. Y. 
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‘We refuse to sacrifice half 
our machine capacity to save 
pennies on tool costs’’ 








. . - so says a Tool Engineer of a ent machines at less cost. Or write TO MULTIPLY YOUR MACHINE OUTPUT 
progre ssive company that increased KENNAMETAL INc., Latrobe, Pa., YOU NEED THREE THINGS: 
speeds and feeds on a new 50-hp for the full story . .. ask for the a , 
heavy-duty LeBlond tracer lathe to booklet, ‘“There’s Profit in Retiring 1. The “Three-Man Tooling 
reduce tool life from 75 to 25 minutes. a Tradition.” ae Team” that utilizes the 
He challenged the economics of the Pay specialized knowledge 
long-tool life theory. Now, two edges | X SB of your Tool Engineer, 
~ > 9% ~ your Machine Opera 
of a Kennametal* “throw-away”’ in- CHECK THE SAVINGS POSSIBILITIES Pw joe and the Moenna 
sert are used to machine a cylinder IN YOUR OPERATIONS . metal Carbide Engi 


72” long by 15'2” diameter. But, he neer . . . to determine 
Jot down costa of throw-away inserts and out- the right tooling 





reports: ‘““T'wo 2l¢ cutting edges are coh at aamalien < 
a mut of one o our present machines then 
an extremely small price to get high in the next column the same data when insert ?. The Kennametal 
efficiency from a fine big machine.” life is reduced to 20, 30 or 40 minutes. The : 
. B cost of inserts will multiply but look what complete range of 


Equipped with a Kendex* (Pat- happens to over-all coat-per-piece and profit Grades that pro- | 
tented) KSBR-86 style tool holder vides the precise 
'S3 





os 


with “throw-away” inserts, the lathe etus t pacit properties and 
is turning 1040 steel with a 325 ote sat uniformity that 
Brinell hardness. Now operating the spears ficiency pra saaren 
| ‘ . - 4 output prediction of tool 
lathe at 111 rpm, 430 sfpm, .027 ai life 
feed, the company is satisfied that pe 
the increased tool cost, from 18¢ to 3. Kendex* 
62¢ per hour, is insignificant because ool cost per hour (patented) instant 
they have tripled the output of a insert change 
machine charged at $10 per hour. ee without need to 
Ask your Kennametal Carbide . reposition the 
Engineer how other companies are , tool. This is the 
relieving the squeeze on profits by , key the ene a 
sacrificing pennies in tool life for top COST PER PIECE sunet tal pO 
machine output. Ask him how your without excessive 
shop may get more work out of pres- downtime. 


*Trademarth 

















STRY AND 


Don't waste $$$ in machine output =... 
to save ¢¢¢ in longer tool life 9 artnars in Progress 
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THIS HAN 
clamps 


96 cylinders 


from one source 


sf 


It’s a fact! This hand, with one 
pump activates 96 clamps simulta- 
neously. The Newton Hydraulic 
Clamping System of pumps, cylin- 
ders and mounting parts provides 
ease of application . . . Cuts pro- 
duction time And is moderate 
In cost. 


, 
rsal élamping system. 


re r nive 
ir Newton distributor nou or write for free 
ruc, wit all ale templates pro ided. 


can vou SWING 1? 


A heavy duty 
40” swing lathe, 
built to handle that occasional large swing ROLL 
up to 60” 
e 
Write for 
“It's a Dual Spindle” 


ROVE «IM 


MACHINE TOOL COMPANY 
125 CALDWELL DRIVE 
CINCINNATI 16, OHIO 


MACHINE TOOL CENTER of the WORLD 
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Write for list of Special Reports currently available 


from 
Reader Service Department 


American Machinist 
McGraw-Hill Bidg., New York 36, N. Y. 





fi. TANNEWIT2Z 


% Ki 2 VARIABLE SPEED TOOL ROOM BA 
. 
Ve | AND HIGH SPEED METAL CUTTING BAD SAW 


a 


o 
eo 


=! SINGLE OR VARIABLE 


ea PM PRODUCT OF MORE THAN 
ALIZATION Write or phene 
gf TANNEWITZ WORKS Grond Roopa 
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NEWTON HYDRAULIC 
NEWTON TOOLING COMPANY 
AUBURN, MASSACHUSETTS, U.S.A. 


it a 
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ANGLE BEVEL 
GEARS WITH 
GENERATED TEETH 


ALL TYPE GEARS 


BILGRAM 


GEAR & MACHINE WORKS 
Philadelphia, Pa 


1217-35 Spring Garden 
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THOMSON TAKES EXTRA 
PAINS TO PREVENT 
FASTENING HEADACHES! 
Statistical quality control 
procedures plus 100 
nspection give double 
assurance of close adherence 
to specified rivet dimensions 

Fe lalemelel-Jidi',-m eee) <1 dlele 
against interrupted production 


YOU GET PRECISION FASTENING 
AT MASS PRODUCTION COSTS... 


. » » when Thomson becomes your fastening partner. 


In the Thomson line of more than 8,000 rivet designs, 
you'll find the semi-tubular, deep-drilled, bifurcated 
(split), shouldered or compression rivet that will give 
you the best strength-cost ratio in the fastening field. 
Produced to the industry’s highest quality standards 
at production rates exceeding 20,000,000 rivets a day, 
these low-cost fasteners merit serious consideration in 
your product-improvement and cost-reduction programs, 


Our leadership in solving fastening problems with qual- 
ity rivets and precision rivet-setting machines since 
1885 is at your service. What is your problem? 
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JUDSON lL. 


THOMSON 


MFG. CO.,/ WALTHAM 54, MASS. / 





FASTER AUTOMATIC CUT-OFF 
Tubing, Pipe and Bar Stock 


“AS 


4 





PS) 


Automatic operation 

from loading to final cut 
off. Handles solid bar 
stock up to 3” O.D.—tub 
ing up to 8° OD. Cuts 





any mater al that can be i 
-_ 


turned. 16 spindle speeds j 


CATALOG 
jee. 


Has complete specifications of all 
CUTE n 
cael 


eS models. tlilustrates parts that are 
—_ being formed, grooved, flanged or 
chamfered and cut off in a sin 
gle operation at a high rate of 
speed. Also describes the auto 
matic feeder, hot spinning ma 
chine for sealing ends of tub 
ing, and the Modern Safety 
Drill Table 


WRITE 
MODERN MACHINE TOOL CO. 


2005 Losey, Jackson, Michigan 
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JUST OUT! 
NEW 1959 EDITION 


One Complete Source of Detailed 
Specifications for Designers, 
Production Managers, 

Teolroom Foremen 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world's largest line of work 
holding equipment, chuck jaw blanks, handles, knobs, wheels 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components. Detailed specifications, engineering 
drawings, The one complete source for data on all the “stand 
ards” for tool, die, jig, and fixture design and application. 


Write for your FREE copy today 


JERGENS TOOL SPECIALTY CO. 


Dept. AM-6, 712 E. 163rd St.. Cleveland 10, Ohio 
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Automatically | 
TRIPLES YOUR 
PRESS OUTPUT 


on more ! 


oy” PETERSON 
ROLL FEED 
Model DD-32 with 
Select-O-Matic 


Precision Indexer 


Tailored to fit your press. Easy 

t-yourself installation. Just 
dr 2 holes, bolt on, and YOU'RE 
READY FOR AUTOMATIC FEEDING 
F COIL STOCK that gives 3, 4 
even 5 times more production 
Amazingly versatile, accurate 


Jependabie, durable 
FAST DELIVERY 
36 STANDARD 
MODELS 
FEED LENGTHS 
0-12” 
WIDTHS UP 
TO 12 


Special models for 
wider stock 





CARL G. PETERSON CO 


9 Warren Avenve, East Providence, R. |. 
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(RANT 


RIVETERS — PIONEERS in 
their line head rivets from 
smallest to 34” diameter 
either by NOISELESS SPIN- 
NING or VIBRATING 
HAMMER method Sizes to 
meet all needs Types in- 
clude Vertical and Horizon- 
tal Multiple Spindles 
Write fer literatere and doen't 
forget te send samples. 
THE GRANT MFG. & 
MACHINE CO. 
45 Sillimen Ave., Bridgepert, Coas., U.S. A. 
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use f = SEALED 


GATCO ROTARY BUSHINGS | = So aan 
WITH wi oe 4 CONSTRUCTION 


Your Boring Bars 


FOR 
ICCURAC) 
and 
S4VE WEAR 
ates expe e FOR DRILLING. CORE DRILLING 
7 Red P ° } ROUGH AND FINISHED BORING 
Prevents seizu The inner race of t 
breakage - Espe 
here precisior Ss require 
ORIGINATORS OF THE 
ROTARY SHING 
. sus 42328 ANN ARBOR ROAD 
PLYMOUTH, MICH 


GATCO ROTARY BUSHING CO GLenview $-2295 
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UNIVERSAL JIG AND FIXTURE 
COMPONENTS AND CLAMP ASSEMBLIES 


Shown here are a few of more than a thousand 
different items in regular steel and stainless steel 
—the largest and most complete selection in 
the United States—now available from Universal 
Engineering Co. Write today for your copy of 


the complete, new catalog. 


OTHER PRECISION-BUILT COST SAVING UNIVERSAL PRODUCTION TOOLS 


Mikro-Lok Bo 
ndard Collet Chuck 


i 


Kwik-Switch 
Standard Drill Bushing 
Tool Holder Wedge-Lock 
Productio 


UNIVERSAL ENGINEERING COMPANY, = FRankENMUTH 1, MICHIGAN 
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The LINLEY JIG BORER 


A Precision Tool — Compact — Simple To Operate 





fast and efficiently 
precision-producers 
savings in money and machines 


Table Size: 7” x 1719”, 


Table Travel 
IT WILL PAY YOU TO INQUIRE — WRITE NOW! 


How long can you afford to tie-up large capacity borers for 
toolroom work? Linley Jig Borers, made specifically for the 
purpose, can handle all of your small precision jig boring— 
Investigate the possibilities in these Linley 

for more flexibility in your shop, for 


6'2' x 10 





664 STATE ST. EXT. 7 





LINLEY BROTHERS CO. 


BRIDGEPORT 1, CONN. 
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SHELDON 


for the size Lathes 


You Need Most 


built in the sizes you 
toolroom and production 
are available with swings of 10”, 

in varying bed lengths with 
center distances and in 
cabinet or bench 


Sheldon lathes 
for 


ire 
most 
jobs. They 
11” and 13 
18” to 48 


your 


need 


choice of pedestal 
mountings 

either 
drive 
lever 
pindle speeds 


drive units 


ll-V 


is 


belt 
d (or 16 speed k 


Powerful 
the standar 
or the 
shift 
are ce 
built toy peeds up 

All Sheldon Lathes 
built-in precision Each 
ton t the Ameri 

for li 


pee 
production favorite, a rapid 
Where higher 
the standard | 


rovice to 2 


Irive 
drive can be 
OOO r pm 


handscraped 


ired 


have 
lathe is guaranteed 
in Standards 
Accuracy 
Sheldon 
1 copy of 


olroom 


every 


Sheldon-Built 
Sebastian 13‘ and 15° Geared Head 


Precision Lathes 


ri 
4 SHELDON MACHINE CO 


~ 


SHELDON 
12° Shaper 


SHELDON 
Horizontal Milling Machine 


SHELDON MACHINE CO., Inc 


® ‘ M 


4234 North Knox Ave * Chicago 41, Ill 


tree 


Precision 


LATHES 


UM-56 P 
13° Swing 
Precision Lathe 





ae 


the accuracy tests actually 
performed on that lathe 
(19 checks 
Important optional features include 
hardened bed ways, LOO Long Taper Key 
Drive spindles, 4” D1 Camlock spindles, bed 
turrets, taper attachments and a complete 
line of toolroom and production accessories 
The new Sheldon-built Sebastian Geared 
Head Lathes have greatly increased work 
capacity advanced features 
These include a wide, heavy, hardened and 
easy shifting spindle speed 
independent 


and many 


ground bed 
dial 60- pitc h gear box 
drop lever apron clutches cam-action 
tailstock clamp and, automatic lubrica 

tion in the headstock and apron with 


4 “1-shot” lubrication of carriage 


Send in coupon or write for catalogs and names 
est Sheldon and Sebastian Distributors 


fn operation 


of neo 


where you con see these new lathes 


INC 
4234 North Knox Avenue, Chicago 41, Illinois 


"d new cotalogs des bing 
13 Lothes 

yeared Head Lathes 

Nome of Loca! Dealer 


Hove representative Co 
Title 
any Name 


t Address 





ACCURATE SIZING 
and 
BETTER FINISH 
with W & § 


HOLLOW MILLS 


tf 

e All I.D. Sizes l p To 34” 
(O.D. Maximum 1”) 

e Perfect Concentricity 

@ For Ferrous or Nonferrous 
Metals 


e Diameter Tolerance + .0001” 
e Finest High-Speed Steel 





“Quality Through Specialized Experience” 


For complete information on 
the special tool design services 
of Woodruff & Stokes, write 
to: 


WOODRUFF & STOKES CO. 
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Bidg. 32, 353 Lincoln Street, 


Hingham, Massachusetts 





PRODUCTION 
METHODS 
at GRAFLEX 


Here are details of unique preci- 
sion production methods at Gra- 
flex 


Machinist 


An American 
20 


pages, illustrated, 25 cents a copy. 


Inc., Rochester. 


Special Report. 


READER SERVICE DEPT. 


American Machinist 
McGraw-Hill Building 
New York 36, N. Y. 
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Grinding Perfection 
is Assured When You 
“Put it on the Blanchard” 


The production speed and 
precision of modern Blanchard 
Surface Grinders are illustrated 
by this interesting job, involving 
20 plates measuring 30°x 35°x 3". 
Ten of them had openings of 6'2"x 4’, 
the other ten had openings of 11"x 20". Each group of 
plates required stock removal of °s2" from two sides, with flatness of .003”. 
On a Blanchard No. 42-84, each group was finished in 3 hours. 
Whatever your surface grinding requirements may be, 
there’s a Blanchard designed to give you peak 
production and economy. Write today 
for your free copy of “Work Done on the 
Blanchard”, Fifth Edition, and 
“The Art of Blanchard Surface 


Grinding”, Fourth Edition. Fife <M 


} 


THE BLANCHARD MACHINE COMPANY 6a state st., CAMBRIDGE 39, MASS., U.S.A. 
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r NOW HiGcH PRECISION FOR EVERY SHOP AREA 


/ 
a <a A aa Ae a, a - Le 


TRANSISTORIZED INDICATOR 


INDI-AC Jr. 


The INDI-AC, Jr. embodies most of the features 
of the standard INDI-AC electronic indicator 


A, 
{ OPERATES ANYWHERE 
Portable — 44 pounds —6”x 7” x 3% 
AC and permanent, chargeable battery, operated 


Unaffected by shop conditions 


; USE FOR ANY GAGING PURPOSE 


other CLEVELAND PRECISION INSTRUMENTS 3 scales — thousandths — tenths — millionths 
Zeros and readings coincide on all scales 
INDI-AC—Ultra-Pre - ae INDI-RON—Ultra-Precis Reversible action gage head. Light Tip Pressure. 
Height Gage Roundness, Squareness and 


Concentricit Gage ih. 
MICRO-AC—Elect . LY NO MAINTENANCE PROBLEM 
Comperotor ROUGHNESS METER—For surfa Exclusive PROTECTOR TIP* 


finish measurement 
PAR-AC—Elect > No battery replacement 


Gaae AU-MAC— Automatic Mach 


Long life transistors 
Control and Positioning Sy 


No mechanical parts to wear 
Ask for a demonstration 


and see why CLEVELAND CLlev0olen a INSTRUMENT COMPANY 


Gages give you more 
lence 6220 East Schaaf Road . Cleveland 31, Ohio 


"Patent Ax ed For 
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Pp f at Ci c 10 N /) rT i i i G R | 4 f) i x GC: How to estimate the 


time element in 


Black Diamond any machining job 


Use this manual to make the 
winning but safe bids that 
mean more jobs and better 
profits for your shop 


Machine Shop 
Mstimating 


BY W. A. NORODHOFF 
gias Aircraft Company, tn 





| Dia 


Here's the kind of on-the-job hel yu need two make 
Kk, relia ates of e e it takes to dothe 
feren a g operations mn any machine shor 
arge Or sma Whether a job Involves drilling. boring 
apr g hrea g. grinding—or any of the scores of other 
operations—this handy manual tells you exactly what to 
consider in estimating jeb-time 


it eevers every step—from setting up «a job. to tearing | 
ene—t ~ the specifie time Lr ay estabtiones fer each 
er . 


us nom-r i ich en 


l Write exclusive 
McGraw-Hill BOOK CO., INC., Dept. FA-6-1 
distributor: $27 W. 4ist St, NYC (36) 


Seni me Nordhoffs MACHINE SHOP ESTIMAT.- 


ING for a days’ free examination on approval | 
fay remit $8.¢ plus few cents for de 
EDWARD COMPANY, INC. iver te n the t -¥ postpaid. (We pay for 
” ery ree “ his coupe gamer r 
Dept.4, 4 y St., West Newt Ma 


privilege 
(Print) 
Name 





A.ltress 
*Black Diamond Saw & Machine Works, Inc. ci 
. aa —_ 7 i . eed , . 4 | Com pany 
Positian 
Black Diamond 0 Grinders. Fo ! t For orice and terms eutsi 
4 GRIND Worcester Oril! Grinders. « or t write MeGraw-Hill Int'l 
CIRCLE 336 READER SERVICE CARD 
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‘SWING-BOLT’ 
CUTS YOUR PLATING COSTS 


Now... the new Fulflo Rubber-Lined Steel Filter 
for plating cuts your filter maintenance costs in half, 
while providing tank turnover up to 3 times per hour. 
Vew swing-bolt cover simplifies and speeds up 


changing elements. Just loosen the bolts, swing then 


out of the wu ay, and lift off the cover to pro\y ide com- 
plete access to the patented Honeycomb Filter Tubes. 
Tubes are completely changed in a matter of minutes. 
Vew bottom outlet allows for quick, easy 
idition of a ““T” 


time and labor. 


cleaning 


} 


of entire vessel simply connec- 


tion with drain valve. 


COMMERCIAL FILTERS CORPORATION 
MELROSE 76, MASSACHUSENHTS 
PLANTS IN MELROSE MASSACHUSETTS AND LEBANON, INDIANA 


MICRO-CLARITY AT MINIMUM COST 
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with genuine Honeycon 
‘ubes for controlled micro- 
clarity of industrial fluids. 





EASIER 
TO SERVICE 


IN PRICE 


EASIER 
TO CLEAN 


FILTER 


Best of all, new engineering and production refine- 
ments enable us to offer this filter at an even lower 
price than the previous model. 

The new Fulflo Rubber-Lined Steel Filter is 

fered in six sizes, with from 6 to 60 Honeycomb 
Filter Tubes, for capacities up to 18,000 gph. Steel or 

less steel containers are also available. 

you to look into this new Fulflo Filter 
» plating quality at lower cost. 
lified engineering advice, or new technical 


rite to Department 4 \J4 


@ @ 


: ¢ waler-oil 
separators © magnetic separators ¢ 
pre-coat filters « coolant clarifiers 

automatic tubular conveyors. 


b Filter Selective filtration of oil 
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Mew Prectstou 


ROTARY AND INCLINABLE TABLES 


Tiizes 


10" to 40" 


diameter 


A High-Precision Table 


at a truly modest price. “S 


a For jig boring, assembly and inspection operations. 
v 7 different sizes in 10" to 40" diameter. 
d Reading in 1 or 2 seconds of arc. 


@ Indexing accuracy by circumferencial 
correction cam in 10 seconds. 


of Certificate of proof furnished free. 


OPTO-METRIC TOOLS, we 


137 1 VARICK STREET * NEW YORK 13, N.Y. 
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ee IT’S PLAIN TO. 


A Boring Head 
That Won't Face 
is NOT Complete 


OW you can get a boring head 
BORE, FACE, TURN 
and GROOVE at no more cost than 


you would pay for a plain, single 


that will 
purpose boring head 


LOOK INTO THIS before you buy 


that new head. Write for full details 


CHANDLER TOOL CO. 
Muncie, Indiana, U.S.A. 


COMBINED BORING AND FACING TOOLHEADS 
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Th 


han ever 


etalw 


f 4 


and tables, sco 


nd t 


Ba 


4 


‘ 


8 
) 


10 


14 


8 


’ 


r 


Thousands of facts on 
MODERN METALWORKING 
METHODS, MATERIALS, 
AND EQUIPMENT 


to help you solve shop problems 
—advance yourself in 
practical machine shop work 


tstandir 
1 who w 
1e, equipment, sz i material, or 
gigantic 
f copie r ditions are 
ng | designers, 
operators, and ap 
t lower cost. Now 
improved form 


ipervises. In sma ntract shops, in 
ants, tho 
ng shop 
aftamen, 


sands 
executives g 
master mechanics 
to get bet t 
ts completely reorganized and 
e New American Mach Handbook more 
warrants being called the “bible” f 
rking, machi manufacturing, and 
ed industries. F v ne of its 1579 pages re 
ts modern and approved practice. Thousands of 
ts, figures, and formulas, hundreds of diagrams 

of shop standards, short-cut 
given—a selection materia 
isefulness 


neers, 
ter result 


niat'as 


80% REWRITTEN 
REARRANGED TO 
CONTAIN MORE 
FACTS—GIVE 
EASIER REFERENCE 
1579 PAGES 

774 ILLUSTRA- 
TIONS 

684 TABLES 


res 
mesavers are 
range 


The | NEW | 


American Machinist's 
HANDBOOK 


Edited by RUPERT LE GRAND 


r Associate Editor 
American Machinist 
sed upon earlier editions of AMERICAN 
MACHINIST’S FANDBOOK, edited by 
Fred H. Colvin and Frank A. Stanley 


45 SECTIONS 


cover every major phase of machine shop and drafting room work 


great and 


$11.00, payable 
$3.00 in 10 days, 
then $2.00 
monthly 


EASY 
TERMS 


Brazing 

Soldering and Soft Sol 
Ferrous Metals 

ations 6. Nonferrous Metals 
Heat-Treatment of Metals 
Gages, Weights and Tolerances 
of Metals 

Metal Cleaning Pr 
Plating and Meta! Coating 
Paint and Painting 
Electrolytic and Chemical 
Finishes 


Broaches and Broaching 
Drills and Drilling 
Files and Burrs 


lers 


Gears, Splines and Serr 
Grinding, Lapping, Honing and 
Superfinishing 

Milling and Milling Cutters 
Planing and Shaping 

Reamers and Reaming 

Saws and Sawing 

Threading Processes and 


cesses 


Systems 

ng Limits and Fits 
Gaging and Measuring 
Tapers and Dovetails 
Threaded Fasteners and 
Rivets 
Keys, Pins and Cotters 
lig and Fixture Details 
Drafting Room Standards 

40. Surface Finish 

41. Machine-Tool Compo 

42. Machine-Tool Inspection 

4 

4 

4 


Taps and Taps 
Turning and Boring 
Screw-Machine Wo 
Metal Spinning 
Press Working and ( 
Forming 
Forging, l 
Heading 
Cold Working etals 
Die Casting 

Babbitting of Bearings 
Are Welding and Surfac 
Gas Welding 

Resistance Welding 


See this book 10 days FREE e 


Tpsett ng and ( 


nents 


Chain, V-belts and Motors 
4. Mathematics 
5. Reference Tables 


Mail Coupon 
oe 


McGraw-Hill Book Co., 330 W. 42nd St., New York 36, N. Y 
Le Grand’s NEW AMERICAN MACHINIST'S HANDBOOK fer 10 
jays’ examination on approval. In 10 I will send ( one) O $8.00, 
then $2 monthly; or () the full pri 00. Otherwise, I will return 
a SAVE: we felivery costs if you remit with this coupen; 
rivilege 


pay a 





rite McGraw-Hill tat! 
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SEARCHLIGHT SECTION 


ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 





Listed below are used, surplus new and rebuilt 
machine tools or services as advertised in this section. 


The numbers after the advertiser's name, indicates 
the products or services offered by the advertiser 


Automatics 33. Milling Machines 
Boring Mills 37. Planers 
Broaching Machines 41. Presses 

Drilling & Reaming Machines 50. Shapers 

Grinding Machines 51. Shears 

Lathes 





ADVERTISER KEY TO PRODUCTS OR SERVICES 
Cincinnati Machinery Co 6, 16, 24, 29, 33, 37, 51 
Eastern Machinery Co 24 
Falk Machinery Co 16, 24, 29, 33, 41 
Hyman & Sons, Joseph 4] 
Midwestern Machinery Co 2, 7, 16, 24, 29, 41, 50 





X 














saremomE QUIPMENt LOCATING sv: 


*"No Cost or Obligation’ 
This service is aimed at helping you, the reader of “SEARCHLIGHT,” to 
locate rebuilt and used machine tools and equipment. Not currently adver- 
tised. (This service is for USER-BUYERS only) No charge or obligation. 
How to use: Check the dealer ads to see if what you want is not currently 
advertised. If not, send us the specifications of the equipment and/or com- 
ponents wanted on the coupon below, or on your own company letter- 
head to 
SEARCHLIGHT EQUIPMENT LOCATING SERVICE 
c/o American Machinist 
Classified Advertising Division, P.O. Box 12, N. Y. 36, N. Y. 
Your requirements will be brought promptly to the attention of the equip- 
ment dealers advertising in this section. You will receive replies directly 
from them. 


Searchlight Equipment Locating Service, c/o Classified Advertising 
AMERICAN MACHINIST, P. O. Box 12, N. Y. 36, N. Y. 


Please help us locate the following equipment: 


NAME 
TITLE COMPANLY 


STREET 








CITY 
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SELECT MACHINE TOOLS 

£2 Cincinnati Dial Type High Speed Vertical Mill 
powerfeed to head, late type 

311" column American Holewizard Radial Drill, moter 
on head, 12 speeds, late 

<4 Cincinnati Hi Speed Dial Type Plain Mill, table 
78',” x 1644", 16 speeds to 1300 RPM 

16” «x 102” ce LeBlond Hv. Duty G. H. lathe, {2 spindle 
speeds 15 to 525, late type 

30” x 29° ce LeBlond Hv. Duty G. H. Lathe, late type 
2 carriages, tapers, swings $4',°, 16 speeds 

12*Morey Vert. Slotter AC motor drive, 24° rotary table 
latest type 

14 x 14 x 30° Betts Double Nousing Planer, 50 HP DC 
motor, 4 heads, box table 

16° x 78° Monarch Model CW Lathe, Timken bearing 
hardened ways, taper attachment, late type 

18° « 40° « 96° centers Norton Type “‘C’’ Cylindrical 
Grinder, two gaps, swing 40° and 28° in gaps. mechan 
ical feed, tate type 

20° Geuld & Eberhardt Industrial Shaper, vise. front 
support, new 1947 

24” x 96° centers Boye & Emmes G.H. Lathe 
timken, late taper 

45T Giddings & Lewis table type boring mill, table 40 «x 
48, outer support, late type 


9 


12 speeds 


incinnati Machinery 
COMPANY 


3901 Kellogg Ave., Cincinnati 26, Ohio 
Phone TRinity 1-0853 
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MACHINE TOOLS 
FOR SALE—FROM STOCK 


RBG —Rebuilt & guaranteed 
RCG — Reconditioned & guaranteed 
AUTOMATIC 
1',” Warner & Swasey 6 Spdi. (195 $27,500 
BOREMATIC 
#45 Heald, Dbi. End, 4 Spdi, RBG (1947) 12,500 
DUPLEX BROACH 
5 ton—42” Cinci., Vert. Hydro (1950) 6,500 
GRINDER 
2109 SheMeld, Annular Form Crushtrue-Dresser '54 
INT. GRINDER 
109 Bryant New Spedi. RBG (1947) 6.950 
MULT. DRILL 
B2B8—Natco 24 Spdi.. Adjustable, Tapping (1942) 

G-6 Natce 24 spdl., Adjustable, Tapping (1943) 
ROTARY SURFACE GRINDER 
16A2 Blanchard 2 Spdi. Autom. Sz'g (1948 5.950 
HD LATHE 
7 « 84° Monarch 505 RPM, RBG (1942) 11,500 
TURRET LATHES 
24 Warner Swasey, Barfeed. RBG (1942) 5,850 
25 Warner Swasey, Presel, 2'.” Bar Feed #727164 
4A Warner Swasey 8 Hole, Cross Sliding Turret 
1943, completely rebuilt ‘ 15,000 
MULTIMATIC 
16°—8 Spd!. Bullard D. Dbi index (1942) Recond 





PRESS 

300 Ton Verson Hydr. 44x60 Bed, 28” Str 
SHEARS 

0 210 Ga Cincinnati, F & R Gages ‘48 


All Machines Carry Regular 30 Day Return 
Privilege Guarantee 


"MIDWESTERN" 
336 Midland Bank Building 
Minneapolis 1, Minnesota 
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WORLD'S LARGEST STOCK 
STAMPING PRESSES 


SQUARING SHEARS + PRESS BRAKES 
REBUILT and GUARANTEED 


WILL LEASE WITH OPTION 
TO PURCHASE, OR 
WILL FINANCE OVER LONG TERM 




















JOSEPH HYMAN & SONS 
TIOGA, LIVINGSTON & ALMOND STS. 
Philadelphia 34, Pa Phone GArfield 3-8700 
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SEARCHLIGHT SECTION 
SPP POPP PPO PILI OL OS 





@C.astern Rebuilt Machine Tools 


THE SIGN OF QUALITY — THE MARK OF DEPENDABILITY WANT 
INTERNAL GRINDERS i Sekt ete teeee, eae an. oe 

1G 108 Grenby. md mi8” Cincinnati Model EA, md 

5 Bryant, md test mi” Norton Type C. m.d., latest 


adel SY Bryant. mad n36”" Cincinnati Hydraulic, md 
16-16" Bryant. md " t 136” Norton Type C. md 
late n36” Landis Type CH Plain. md 


16C RIG Bryant. m 

2” Bryant, md m48” Cincinnat: Model ER Plain Hydra 
16-38" Bryant, me 2136” Landis Plain Self-Contained, md 
4x36” Landis Type C. mad. 194 


6A.28" Bryant. on 
24-36" Bryant Hole 6x96" Cincinnati Plain, md 


24 P.26° Bryant. md 6240°%120" Cincinnati Plain Heavy Duty 
2 i” Bryant. m.« 6x120° Landis Type B Plain HD Hydraul nd 
LW .%6 Bryant te Aa Mt Landis Type ( { 

h49-te Va x Aut t ( at a72” Norton Type C. mechanical i] 
Radiu md latest Landis Type DC. md... 1944 
700A Heald. mad latest v4 ce Norton Type ¢ nd 

2A3 Heald Full t versal. w ee Type C Norton Sew Aut 
72A3 Heald Gagemat md Landis Type 
72A% Heald Plain Sizemat ! 
72A3 Heald Plain, ow 
72A5 Heald Plain, md — Cuneers 
73 Heald Airplane. md est ‘ N 6 Blanchard Rota m 
14 Heald Long Base. 1%4 No. 1GA-2 Blanchard Auto. Rotary 
74 Heald Extended Bridge Type, md No 433 Abrasive. m.d 

14 Heald, Plain Long Base ‘ 4° Pratt & Whitney Vertical. a 
» 74 Heald, md 4” Pratt & Whitney Model M 1640 Vertica on 
75A Heald. md test » A-1-8 Arter Surface Grinder 
ht Heald Gagemat zemat ». 22-12” Heald Rotary. m 
o Heald Piain & Sizematic. md 0. 25-A-24" Heald Rotary. m d 

04 Rivett, md o. 2 Brown & Sharpe, md 
! Heald P A table Gap y u 100-60 Hanchett Vertical Spindle Y 
' Model 84A-61” Bridgeport Hydraul e e 

Schonherr Way Grinder. radial arm Searc ig t 
PLAIN CYLINDRICAL GRINDERS Delta Too! Makers Surface Grinder, m 
wide 24 under wheel { table at 

No Brown & Sharpe Plain, m.d., 1942 ' yee Hyder , 
No. 20-—!0x18" cap. Brown & Sharpe Plain ' 
ful? Landis Type H Knee ‘ 
hal Cincinnati P ) m d . 9 
6x18" Cincinnati Mo ne vertisements 
bath” Landis Type ( ra nd " , Ad ° 
ox Norton Plain G . : 
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CABLE ADDRESS 
1004 Tennessee Avenue, Cincinnati 29, Ohio MElrose 1-124] EMCO e Take advantage of a new 


CIRCLE 503 READER SERVICE CARD 
service available on Classi- 


FALK MACHINERY ——~ fied nen to se- 


MACHINERY COMPANY CORPORATION cure more information. Use 


the handy, prepaid reader 


REE: “ 
| ALWAYS... service cards (at the end of 


No. 3, No. 4 Cincinnati Vert. & 
Horiz. H.S.D.T. Mills, Late Type. 
A SOURCE 








24°", 36°", 42°", 54°’ BULLARD Vert. T ¢ 1 j 
Lothe, Turret Hd.. Side Hd.. M.D. Spirol. OF SUPPLY” the magazine) to bring you 


No. 2, 4, 5 WARNER & SWASEY Univ. Prese- S 
lector Turret Lathes, Bar Feed & Chucking Our 59” Emerman Red Book more data. The Reader erv- 


| 14° x 16'' x60", 24° 0 24°' x96" MAT- 








TISON Hyd. Surf. Grinder. Mag out soon with world’s lar est : i r 
Chuck, Barnes Mog. Separator . 9 ice number appearing unde 








3'11"', 3°13" Cleci-Bickfo stock of modern machinery. Be d 
“T1"', 3'nl3"" Clecl-Bickford Super Service i n 
Motor om Arm. Redila! Drill sure you get a copy each advertisement - 


4 « 18°° CINCINNATI Cyl. Grinder, Late 
only be circled on the card. 


1, 2, 4, 6-Sp. No. 2 LMS—26" Leland- 875 W. 120th St. 











Gifford Drill Presses, Power Feed, 
Backgeored, Late Type Chicago 43, Hl. 
VB « 30" Pratt & Whitney Deep Hole Drill CIRCLE 505 READER SERVICE CARD Use this time-saving service 
No. 3¥ VAN NORMAN Rom Type Vert. Mill. OVER 1,000 NEW AND USED 
Late Type MACHINE TOOLS IN STOCK 
ose " to keep abreast of the lat- 
32" x 12° centers FARREL Traveling WRITE FOR LATEST STOCK LIST 

















Table Type Rol! Grinder, Excellent 


condiiton * 
tt 4 MACHINERY COMPANY 


No. 4 CINCINNATI Dual Power Horiz. Mill 
30 0... Lote Type. _ new equipment, employment 
=3 MVB LELAND GIFFORD Drill Prose 2039 EAST GENESEE + SAGINAW, MICH. PL. 2-3105 
CIRCLE 506 READER SERVICE CARD . _ 
OVER 1000 MACHINE TOOLS AVAILABLE or business opportunities. 
IN STOCK SEND US YOUR INQUIRIES If there is anything you wont 
that other readers can supply 


BUY FROM STOCK 10 WARD ST. OR... something you don't want— 


thot other readers can use 


Telephone ROCHESTER 5 Advertise it in the 
BAKER 5-5887 N.Y. SEARCHLIGHT SECTION 


est in used, rebuilt, surplus 























On, 
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One of these Wilson “Rockwell” 
INDEX TO instruments will do your 
ADVERTISERS hardness testing job 


This index ie published es « con- No matter what your hardness testing require- 
vontense to the veadere. Beery ments are, there’s a Wilson “Rockwell” tester to 
care is taken to make it accu- Jo the iol } so f his c lete selecti . 
rate. but AMERICAN MA- do the job. Choose rom this complete selection ot 
CHINIST assumes no reepons:- hardness testing equipment: 
ility f , me . 
oe oe oe "Rockwell" Hardness Tester—for most hardness 
testing functions. 
“Rockwell” Superficial Tester—for extremely shal 
low indentations 
Abrasive Products, In 1S TwinTester— Combines functions of ‘“Rockwell’’ and 
Airborne Instruments boratory 198 “Rockwell” Superficial testers. 
\jax-Magnathermic C 73 Semi and Fully Automatic —for high-speed testing, at 
Allegheny Ludlum Steel rp 33 rates up to 1,000 pieces per hour. Automatically 
Allen Mfg. Company ‘ classifies pieces as CORRECT, TOO HARD, or TOO SOFT 
Alpha Melyk Corp Special Machines —for testing large objects, internal 
American Chain & Cable Co., In readings, and other unusual applications 
ilson Mechanica nstrumen 3 ) : 
Wilson Mechanical Instrumet Diamond "Brale" Penetrators— Flawless diamonds, Write for 
American Machinist individually calibrated, and highest quality con- Bulletin RT-58 
American Optical Co struction assure perfect testing every time. 


American Sip ¢ orporation %) AN hd 
American Tool Works C , dW LSON ROCKWELL 
Armstrong Blum Mfg. Co ) 

Armstrong Brothers Too omp 8 

vy Din HARDNESS TESTERS *<<° 


Motch @ Merryweathe: 
Wilson Mechanical Instrument Division 
American Chain & Cable Company, Inc. 
230-B Park Avenue, New York 17, New York 
Bardons & Oliver, In¢ } CIRCLE 341 READER SERVICE CARD 
Barnes Drill Company 
Bausch & Lomb ¢ Iptical ¢ 


Beatty-Quickwork Diy 
Beatty Machine & Mfg. ¢ 

Beslv-Welles C: ry 

Bethlehem Steel Company 


Bilgram Gear & Machine ¢ 


Black Diamend . : : | %,< oes DO YOU USE 


Blake Co... Edward 


Bliss Coy EW 1 | cur tHose eae SEPARATE SETUPS 
a a ee ee 212| | EXTRA COSTS bi aan 


Bridgeport Brass Co >. 186 THE 


Bristol Industrial Development Board 198 |! | tous paothogd STANDARD AUTOMATIC 


Brown & St rp Mfg. Ce D>, 
Buh Machine Tool Ci : WAY! =< OD MARKING? 
Bullard ( a 

Burg Tool Mig 











Advantages of Model 500-C 


Eliminates need for separate setups 


Other New Method 
Automatic MarkerModels 


* 

ae ae iM Mode © cut-of marker for custom @ Provides easy die change 
sie a8 ( : nn @ Automatic reset 
@ Adjustable stop for accurate start- 


ing position 


Cincinnati Gear Ce 

Cincinnati Lathe & Tool Cx 

Cincinnati Milling Machine C NM Model ¢ f 1 face marking @ Assures uniform depth of impres- 
Milling Machine Diy », 6-7 = mm = oe sions on parts 


Cities Sery e ©) { ° 
@ Drag or scoring of part prevented 


by starting pad guards 


% Write TODAY for 500-C brochure 


NEW METHOD STEEL STAMPS, INC. 


147 JOS. CAMPAU * DETROIT 7, MICHIGAN 
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Co remind you of 


CLOVER nex tO 
COMPOUNDS... ADVERTISERS 


Many modern craftsmen practice the art 
of lapping and grinding with abrasive com- 
seam Clover sales prove it 
But we all need reminding, especially 
when new processes or produc ts are being 
developed, that abrasive compounds often 
provide the most economical as well as the 
most accurate method of producing speci- earing Div. of U. S. Industries, Inc. 
fied surfaces or shapes. Lapping or grinding veland Crane & Engineering Co 
with compounds offers many possibilities 
for tools and dies as we il as tor prec ision 
end-products. A check of available grains, over Mfg. Company 
vehicles, and methods before tooling up olumbia-Geneva Steel Div 
. ; can be rewarding. Grains come in a full slumsies Dio. Tool & Mechins Co. 
ames P range of grit sizes, the viscosity of the ve- 
hicle is adapted to the required application, 


wo now 656 gage bast on 
) 
( COATED and the compound may be grease-mixed or ross Company 
\ "a ABRASIVES 
> weno: on water-soluble. 
fo04 5 — , Ask vour distributor, or write us, for 


Ores a 
suggestions on uses of Clover I apping and 


and Instrument Co 


mercial Filters Corporation 


(,rimeding ¢ ompounds 


Davis & Thompson Co. 
Detroit Stamping Co, 


Clover Manuiacturing Company [ino 


DoAll Co 

Yoo 14 7, 1, r Dodge Mfg. Corporation 
du Mont Corporation 

Victor 7-4515 


Since L904 


Makers of the Famous CLOVER COATED ABRASIVES a 
Ire ustri | tay 
CIRCLE 343 READER SERVICE CARD ' ghr one 

ttco Tool & Machine Co 





a) ¢ orporation 


GOLD BAND 


thar Div., A. B. Olive 


\irflex Division 


LIVE . cial Ps es Go 
CENTERS ina 


GUARANTEED TO MATCH 
OR EXCEED, ““CRITICAL’’ “, ae ee a 


JOB SPECIFICATIONS ey rateo Rotary lian ta 214 

yrinding Machine Co 165 

c-Horton 158 

Machine Company 30 

de Leeuw Machine Company 182 

rant Mfg. & Machine Company 214 
t Lakes Steel Corporation 

oduct Development Div, 


reenfield Tap & Die Corporation 


he t t laliy f {ts >to hy . 

ian oe ' “oH ‘ as PRECISION 
: yr? . FITTED 

vaso 7 — BEARINGS 


ve 


GOLD BAND a Sep re Vee reenlee Brothers & Company 


il 4 l 
a t pre >» machined 
srdened bo rah. Th 

vpe 

GOLD BAND 1 ort 

; heeg 

grease 


tl 
A COMPLETE LINE FOR EVERY NEED... SPECIALS, TOO! Parker-Hannifin 


Hardinge Brother 
3 por IDEAL INDUSTRIES, Inc. 


Complete catalog data 
and specifications 1057-F Park Ave., Sycamore, Ill 
DISTRIBUTED BY THE NATION S LEADING 


NDUSTRIAL DISTRIBUTOR 
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INDEX TO 
ADVERTISERS 


Hartford Machine Screw Co 


Heald Machine Co 
Sub. Cincinnati Milling Machine C 
2nd Cover 


Hirschmann Company, Inc., Carl 188 


ideal Industries, In 224 


Industrial Distributors (Sales) Ltd. 166-167 


Jahn Manufacturing Co., B 162 
Jergens Tool Specialty Company 214 
Jones & Lamson Machine Co 54 : 
Jones & Laughlin Steel Corp 192-193 — WORK PIECE — blectronic Cl 

10 x 14 23 holes 

4 different shapes + corner notches 
SETUP TIME —9.5 minutes 


Kennametal, In 
Kerns Co. L. R PRODUCTION RUN — > pieces 


PRODUCTION TIME PER PIECE — 2.8 minutes 


Landis Machine ¢ ompany 10-11 
Landis Tool Company 2-13 
La Pointe Machine Tool Company 26-27 
Leland-Gifford Company 69 
LimiTorque Corporation 179 For short or pilot runs—model shop and experimental work —no 
Linley Brothers Co. 216 || other single machine can match the production capabilities and 
Lodge & Shipley Company 63 profit potential of the Strippit Fabricator. 


| PUNCHES—any round or shaped hole up to 3!." diameter in sheet material 


up to ! mild steel 
Machine Controls Div I i 


Servo Valve Amplifiers NOTCHES—‘)) corners rectangular. radii. vee and sper ial shape edge 
Di Minneapolis Honey we 


Regulator 
Macklin Company NIBBLES —straight line or contour shearing up to a sO” diameter circle. 
Mattison Machine Works at 165 strokes per minute. 1.” mild steel. 

Minnesota Mining & Mfg. Co 
Minster Machine Company 
Modern Devices Sub. 

Iwentieth Century Mfg 
Modern Machine Tool Company 
Monarch Machine Tool Company 
Morse Twist Drill & Machine Co 


notches up to 1.” capacity in mild steel 


ACCURATE, QUICK-SET GAUGING —a unique. multiple-stop system permits exact 
positioning of the work to any layout specifications in seconds 


Co instead of minutes 


QUICK-CHANGE PUNCHES AND DIES—changed from one size to another in less 
than 20 seconds within easv reach in labeled. built-in’ file 


drawers 


EASY CONVERSION —to a production pun hing unit by adding the Strippit 
Duplie ator for high speed production of hundreds of pieces 
National Aeme Company i and the Dupl-O-Scope to punch Duplicator templates from a 
Neleo Carbide Tools 
New Britain Machine Company 
New Britain Gridley Machine 
New Method Steel Stamps, In 


drawing. layout or sample part 


WRITE TODAY — |\\! 


WALES STRI PPIT inc. HOUDAILLE 


%, wl 


200 Buell Road « Akron, New York Caray? 
In Canada: Strippit Tool & Machine Company, Brampton, Ontarvo 
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Double End Threading of 


INDEX TO 


280 Shafts per hour Wh ADVERTISERS 


Newton Hydraulic & Toolit 
Nilson Machine Co., A, H 
N ren Company, C. A 
N 


Company 





Oliver Corp 
\. B. Farquhar Divis 
O'Neil-Irwin Mfg. Co. 
’ Mi tri Tools, In¢ 
Osborn Mfg. C 


... with Davis and 
& Thompson Ba Automatic — a 


Ej ti Apemaenmge irl G. 
4Jec ton Philadelphia Gear Corp 
: Pratt & Whitney Co., Inc 
Here’s another example of Davis and Thompson Engineering 
of high production with a minimum of equipment. This GG-8 
horizontal threader is equipped with 4 spindles in each head 
. > ° : Randall Co., Inc., Frank E, 226 
and a 4 station fixture. It is one of countless threading icees Sathish tichaies. toe on 
machines that have been designed and built by Davis & Ro stood - : bine Teal ict sec 1a? 
Thompson since 1924. Both single and double end machines Bescon & Sen See. Seren T 86 
for pipe, conduit, shafts and similar parts in various production Thelield Conperation, 
quantities have been produced. Div. of Bendix Aviation 
If you have work of this nature, call in a Davis Sheldon Machine Company 
& Thompson Representative. There is no obli- Sleeper & Hartley, In 
gation for this service. - wean oa oe _ rh 
Steelweld Machinery Divisio 
land Crane & Engineering 
iM hine J Il Con 


ADDITIONAL INFORMATION Get the complete 

story of the facilities available from Davis and 
TI pson. Write for this 8-page 
booklet today. Ask for Bulletin #1002. 


Mis 
Work 


oe Davis and Thompson Co. I aan 


4460 N. 124th ST MILWAUKEE 10, WISCONSIN rinder Company 


ompany, Judson 
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toller Bearing Compa 


RANDALL and STICKNEY I] Steel & Tube Division 


Dial Gauges and Indicators nnerman Products, I 


are accurate, reliable a t to stand 
hard usage 
eter, balanced 
Model “C 560 B 
graduations, ' 
easily set at zero 
The cases on a 
from sturdy cas “* 
are two separate 
n be made easi'y 
This style instrum: 
with var ous tials wr 
ranges, in both nglish a 
=> Se ee | 
rpose Write f 
r complete 
FRANK E. RANDALL CO., 
248 Ash St 
Waltham 54. Mass UB.A 


era of Dial Gages Since 1896 
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INDEX TO 
ADVERTISERS 


American Machinist 
ADVERTISING SALES STAFF 


Atlanta 3 W. O. Crank, 1301 Khodes 
Haverty Bldg., Jackson 3-6951 

Boston 16... T. H. King, J. H. Koch, 350 
Park Square Bldg., Hubbard 2-7160 

Chicago 117 . . W. J. Haring, Bayard 
Nicholas, 520 N. Michigan Ave., Mobawk 
4 S800 

Cincinnati 8 . R. H. Anderson, Gifford W 
‘lume, Jr., 2637 Erie Ave., East 1-6110 

Cleveland 13 . Ww m E. Surgner, 116 
Ilian 


dg Public Square, Superi 


ating BI 
r 1 r 

Dallas 1 Robert T. Wood, 901 Vaugho 
Bidg 1712 Commerce St., Riverside 7-5117 

Denver 2 John W. Patten, Mile High 
Center, 1740 Broadway, Alpine 5-298] 

Detroit 26 W. J. Reichard, 856 Penob 
scot Bide., Woodward 2-1793 

Los Angeles 17 Robert Obenour, 1125 
West Sixth St.. Huntley 2-5450 

New York 36 D. G. Sawyer, Paul F 
Cowie, 500 Fifth Ave., Oxford 5-5959 

Philadelphia 3 J. P. Tiebout, 6 Penn 
Center Plaza, Locust 8-4330 

Pittsburgh 22 . K. Reeves Cook, 1111 
Oliver Bidg., Express 1-1314 

St. Louls 8 Bavard Nicholas, 3615 Olive 
St., Continental Bldg., Jefferson 5-4867 

Son Francisco 4 R. C. Alcorn, 68 Post 
St., Douglas 2-460 

E. E. Schirmer, McGraw-H 
5 Farringdon St., London E.C. 4 

Michae! R. Zeynel, 85, Westendstrasse, Frans 

furt/Main, Germany 
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STAMPING COSTS 
TOO HIGH ? 


f 
2 
eS 4 


_ 


——_ 


Combine Operations 


on a NILSON! 


1 Wide ™ 4 Wide 


Stamping costs soar when second. Production costs are sub 
additional operations must be tantially lower than if tooled for 
performed. But a Nilson 4-Slide a conventional press 

with built-in press combines With nine standard working 
stamping and forming into one motions available on a Nilson 
automatic operation no sec- 1-Slide., production performance 
ondary handling... ensures is limited only by the ingenuity 
product uniformity of the tool designer! 

The electroni component shown If vou produce wire forms or 
at left is made of spring-tempered small metal stampings, Nilson’s 
Phosphor bronze, .010” thick j-slide forming techniques can 
Specifications called for .0002 point the way to lower costs 
tolerances on critical dimensions Send prints or ample parts for 

and allowed a total cumulative engineering recommendation 

error of only .001"! 


Solution: A simple progressive die 


Write today for the Nilson 
General Catalog on Automatic 
1-Slide Equipment 


and ingenious 4-slide forming 
tools are producing this piece at 
the rate of two finished parts per 


Parts & prod 
1 Tool & Die Corp., 


¢ 
os THE A. H. NILSON MACHINE CO 


601 Bridgeport Avenue ¢ Shelton, Conn. 


AUTOMATIC WIRE & RIBBON METAL FORMING 4-SLIDE MACHINES « WIRE & STOCK REELS @ WIRE 
STRAIGHTENING EQUIPMENT e@ AUTOMATIC STAPLE FORMING MACHINES @ SPECIAL WIRE FORMING EQUIPMENT 


CIRCLE 348 READER SERVICE CARD 227 





MATTISON 


HIGH-POWERED 
PRECISION 


Fast, new grinding method 


replaces cutter-type machining 


GRINDING 
METHODS 


Betters production time by 75% . . removes 





up to % in. stock per side . . . economically 


a” 4 
i 


* 
| & 
we 
‘ 


eae 
' 2 
~ 


” 
a 


<< 


Courtesy: Alignme ; Worren, Michigan 


Fig. 1—No. 24 vertical-spindle rotary pulls up to 60 hp through the 
Grinding mild steel, this rugged machine removes metal up to three 


spindle 


times faster than conventional surface grinders. With this in mind, many plants 
(like this one) are buying them as a stock-removal tool. 





Three shapers replaced . . . machin- 


ing time cut from 6 to 12 hr.... 
up to % in. stock removal per side 


economical with new method... 


These are results fi 
pany (typical jobs sh 
tion of a Mattis 

spindle surface grind 
spindle. Such j 
a rigid, high-; 
more than ever 


chine as well as 
Two machines for the price of one 


Until the introduct 
, i, 


f the Quick- Tilt 
spindle rotary la la eo grinding 


Fig. 2—Quick-Tilt improves accuracy, too. 
Ports requiring extremely close tolerances can be 


ground faster, utilizing full table capacity 


228 CIRCLE 349 READER SERVICE CARD 


dead flat parts on a production basis 
had to accept one of two 
excessive down 


meant you 
types of inefficiency: (1 
time for changing one machine from a 
rougher to a finisher...or (2) “two 
keeping two grinders set up 
ighing and finishing 


timing” 

for successive rot 
Now, a flick of the switch tilts the 

spindle for rough and finish operations 

in a single setup, without even stopping 

the machine. In effect, 

two machines for the price of one. But, 


this gives you 


that’s only part of the story 


The Quick-Tilt rotary does more than 
provide a dual cycle on one grinder. It 


combines high horsepower (60 on the 


No. 24—100 on the No. 36) and rugged 


4 4 
construction, with the best features avail 
ible for precisi fine-finish work 


Hidden savings a big factor 
Another reason \ 


Mattison 


pays toown anew 
costs 

wances 

aril er-type 
machining of flat surfaces. With self 
dressing wheels, machine downtime for 
changing the cutting tool and cost of re 
sharpening can be eliminated. This is im 
» actual machining time 

inder is often less than on 


produces much bigger 


chips. Improved finish and accuracy 
are a bonus. And don't forget—hard 
spots, burned edges, and tough outer 
scale are no problem for a grinding wheel. 

To the grinding man all these advan- 
tages add up to maximum versatility 
ina standard machine 





Ask for a test grind 


We don't expect you to rush through 
a purchase order for a new grinder 
on the strength of this ad. But, if it 
seems to make sense in terms of 
your particular machining problems 
and costs, we do hope you'll investi- 
gate further. Send us your piece- 
parts for a sample grind in the 
Mattison Methods Lab. There's no 
cost (other than shipping expense 
for a complete report covering stock 
removal, wheel life, production rate, 
wheel specs, surface finish, accuracy, 
etc. Your Mattison dealer will make 
all the arrangements—or, phone the 
factory direct. 
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MATTISON MACHINE WORKS 
Rockford, Iliinois *« WOedland 2-5521 


| HIGH-POWERED 


PRECISION 


SURFACE GRINDERS 
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free 
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American 
Machinist 


These handy, prepaid cards will 


bring you more data on: 


@ PRODUCTS ADVERTISED 
© NEW EQUIPMENT DESCRIBED 


also 


e COPIES OF CATALOGS 
OFFERED 


now 


EVERY ADVERTISEMENT,* 
NEW EQUIPMENT ITEM, 
AND CATALOG OFFERED 

IN THIS ISSUE IS NUMBERED 


* A few advertisements cannot be keyed 


and must be indicated by writing the Advertiser’. 


name at the bottom of the card. 


e for full details on how to use 
these cards, see reverse side... 


This card expires 8/1/59 


This card expires 8/1/59 


First Cless 
Permit Mo. 64 


(Seo. 349 P.L.&aR.) 
New York, N. Y. 





BUSINESS REPLY CARD 
Ne Postage Stamp necessary if mailed in the United Stetes 











First Class 
Permit No. 64 
(geo. MOP LAR) 


New York, N. Y. 





BUSINESS REPLY CARD 


Ne Postage Stamp necessary if mailed in the United States 











Postage will be paid by— 


American Machinist 


Postage will be paid by— 


American Machinist 


330 West 42nd Street 
New York 36, N. Y. 


330 West 42nd Street 
New York 36, N. Y. 
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TEAMED FOR 
PRESS ROOM 
EFFICIENCY 











U. S. Automatic Press Room Equipment is made to 
team perfectly with your present presses. All units 
are engineered and built solely to increase the efli- 
ciency of your presses to bring you the savings 


which result from the use of coil stock. 


U. S. mechanical driven Slide Feeds have long been 
recognized by users as the most accurate automatic 
feeds on the market. They are built in a range of 
sizes with width capacities from 11.4” up to 27”, and 
all sizes can be teamed with matched Plain Stock 


Straighteners 


Where wire of round or irregular cross-section is to 
be fed, U. S. Slide Feeds are supplied with Two-way 
Wire Straighteners. 


For certain applications, where roll feeding is desir- 
able, U. S. Roll Feeds are available in either single 
or double types. 


Whether you are working with .020” wire or wide 
flat stock, when you have U. S. equipment you have 
the perfect team for both short and long run jobs. 


SF-2424 U. S. Slide Feed with an 
$S-24-8 Plain Straightener, mounted 
on a straight ide press to feed 
from left to right. This combina 
tion is capable of handling stock 
up to 24” wide maximum length 


of feed is 24 





Slide Feeds 
Roll Feeds 
Stock Straighteners Model SF-1 U. S. Slide Feed with match- Model RF-1212 U. S. Double Roll Feed 
Stock Reels ing Plain Straightener, for stock widths (Racks and Pinion Type). Capacity: for 
Stock Oilers up to 2%, maximum length of feed 4 material up to 12” in width, feed length 
Coil C di adjustable up to 12 
ol racies 
Die Sets Complete information about U. S. Automatic Press Room Equipment is yours 


Multi-Slides® by asking for Bulletin No. 85A. 


Multi-Millers® 
Wire Straighteners U. S. TOOL COMPANY, INC. 
Combination Cradle Straighteners 
Combination Reel Straighteners AMPERE (East Orange) NEW JERSEY 





INTRICATE SHAPES MADE EASY WITH GRAPH-AIR* 


hardens at 200° to 300° lower than most air-hardening tool steels 


FOU can make intricate shapes like these easier and 
at less cost with versatile Graph-Air tool steel 


Hlere Ss why 


1) GRAPH-AIR AIR-HARDENS FROM AS LOW AS 1450 F. 
That's as much as 400 degrees lower than most att 
hardening tool steels. You reduce distortion, simplity 
heat treating control, minimize scaling and decarburi 


7Aation 


2) GRAPH-AIR MACHINES FASTER. [The tree graphite in its 
structure makes it machine 40% taster than ordinary 


tool steels. Means more production tor vou 


3) GRAPH-AIR HAS MORE STABILITY. It's one of the Timken 
Company's graphitic tool steels, the most stable tool 
stecls ever made 


Tests prove it. And that means longe: 


accuracy tor parts made ot Gr iph Aur 


nitorm hardening, reduced distortion and all its other 
{ t l 1 g | 1 distort 1 all it th 
advantages allow vou to machine Gr iph-Air into more 


intricate sections. ICs a money-saving solution tor blank 


and Tube Division, Canton 6, Ohio. Cable 


ing dies or other steel parts that must withstand abuse. For 
the best tool steel to make intricate shapes—the one that 


air-hardens at lower temperatures—specify Graph-Air 


Available in solid and hollow bar sizes. Our metallurgists 
will help vou select the most economical size for your 
needs. Write: The Timken Roller Bearing Company, Steel 
LIMROSCO” 
Mizkers of lapered Rolle) Bearings, Fine Alloy Steels and 
Removable Rock Bits 





WHEN YOU BUY TIMKEN STEEL YOU GET... 
Quality that’s uniform from heat to heat, bar to bar, 
order to order 
Service from the experts in specialty steels 


Over 40 years experience in solving tough steel 
problems 











Fine 
Alloy 


TIMKEN GRAPHITIC STEELS ARE CARRIED IN STOCK BY 9 DISTRIBUTORS WITH 42 WAREHOUSES IN 31 CITIES IN THE UNITED STATES AND CANADA 

















